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against high maintenance 


With no connections to make, and no interruptions 
of circuits ... maintenance can now do a better job, 
and do it more quickly and conveniently. The jaws 
of this WESTON AC Clamp-Ammeter need only be 
placed around the conductor, bus bar or switch 
blade, for current readings. Thus only a fraction of 
the time is now required to test and insure the effi- 
cient operation of all electrical equipment. 

And for all other instrument needs, whether for 
switchboard or panel mounting, production require- 
ments, or laboratory research...WESTON can supply 
instruments which likewise combine unquestioned 
dependability and time-saving facility to the highest 
degree. » » » For complete information on the 
WeEsToN AC Clamp-Ammeter and other WESTON 
instruments, ‘phone the WESTON representative near 
you, or write to Weston Electrical Instrument Corp., 
578 Frelinghuysen Avenue, Newark, New Jersey. 








THE WESTON 


TESTS IN LESS TIME 
—WITH LESS EFFORT 
—AT LESS COST 


FEATURES 


which assure 


greater safety —efficiency—economy 


* ONE HAND OPERATION — clamping jaws 
readily opened and closed by conve- 
nient trigger. Range changing switch 
thumb operated. 


* 6 CURRENT RANGES — 10/25/50/100/ 
250/500 amperes. Higher ranges also 
available. 


* HIGH INSULATION — jaws heavily insu- 
lated to protect operator and prevent 
shorts — entire case of sturdy Bake- 
lite for maximum safety. 


* PERFECT BALANCE — for quick, easy 
handling. 


* ENDURING DEPENDABILITY assured by 
WESTON instrument and WESTON 
manufacture. 


Specialized Test Equipment... 


A-C CLAMP AMMETER 


. Light 
Measurement and Control Devices .. - 
ElectricTachometers...Dial Thermometers. 


FOR OVER 52 YEARS LEADERS IN ELECTRICAL MEASURING INSTRUMENTS 
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= Okocord is regularly made in 
...@ wide variety of construc- 
tions. Special designs for 
special needs are also avail- 
-. able. Our Engineering Serv- 
- ice Department is ready to 
~ work with you. 
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a PORTABLE CORD 


that can TAKE IT! 


OKOCORD is built for tough usage; its 
extra flexible conductors are made up of soft 
annealed copper; its tire-tread type rubber jacket, 
reinforced with seine twine, has a tensile strength 
of over 3,500 pounds per square inch. 


Okocord is impervious to moisture, resists the 
destructive action of chemicals, and withstands 
mechanical abuse to a truly extraordinary degree. 


Okocord cables are made for all possible uses to 
which a rubber-sheathed portable cable can be 
applied. They are available in all sizes for voltages 
up to 15,000. Diameters to 3.75 inches. The 
Okonite Co., Passaic, N. J., offices in principal 
cities. 


General Applications of Okocord 


Portable Tools & Machinery, Lamps & Lamp Drops, 
Magnet Cranes, Electric Shovels, Dredges, Take-up 
Reels, Welding Machines, Mine Locomotives & Other 
Mining Machinery, Car Wire, Jumpers & Motor Leads, 
Portable Control, Signal & Communication Cables, 
Grounding Cable, Battery Leads & Charging Cable, 
Elevators & Hoists. 
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Rewiring Promotion 


Last December the Electrical Committee, 
N.F.P.A., set the green light for commercial 
and industrial building rewiring through ap- 
proval in the National Electrical Code of the 
use of several new smaller-diameter insulated 
wires as well as greater conduit fill. Almost 
immediately the promotion of these new con- 
ductors started and through co-operation of a 
number of local inspection authorities several 
installations were made. 

From the feverish activity of last spring a 
certain quiet seems to have settled down on this 
promotion. The acceptance of the new wires has 
not been as widespread as one would wish. Some 
of this undoubtedly has been the result of the 
late appearance of the 1940 Code. Not a few 
inspectors have been reluctant to go ahead until 
they had the governing Code rules in hand and 
knew what they meant. This is understandable 
and perhaps more action will result now that 
the Code is finally out. 


In several instances inspectors and others 
have had difficulty in understanding the new 
Code requirements for conductors and their 
protection. It will take some little time, un- 
doubtedly, to clear this up because there is a 
distinct departure from practice of many years 
standing. To hasten a better understanding of 
the new Code we might suggest that power com- 
panies would find it to their advantage to 
sponsor local Code schools. 


In addition to these to-be-expected brakes on 
the progress of wiring modernization has come 
a certain amount of opposition from labor. We 
cannot believe that electricians will oppose the 
new wires very long for they are bound to see 


the beneficial side of additional work that other- 
wise might never be had. Some other building 
labor, however, we understand is not in sym- 
pathy with a modernization program that does 
not tear the building apart and so make more 
work for it. Such a position is obviously unten- 
able and any decent amount of co-operation 
between electrical employers and electricians 
should be able to stop it promptly. 


There are some differences among the wire 
manufacturers and others as to which is the best 
and most efficient wire ‘to use. These differences 
probably do tend to make some confusion but 
they were to be expected. The market, however, 
has a way of determining its own direction. 
Those insulations which meet the requirements 
best in practice are the ones which will prevail. 
This is really market testing time and the sifting 
process will take place in a logical manner, as 
it always has done. 


The only serious thing in the outlook is 
the possibility that local interests might lose 
their enthusiasm for promoting wiring moderni- 
zation. As we have said so many times before, 
this is a long job that requires patience. 


The utilities were the ones who wanted the 
new insulations. They made the fight. They must 
now show their good faith by continuous pro- 
motion. They may not have secured all they 
wanted in the recent Code revision but what they 
did get was enough to keep them busy for a 
long time getting the market under way. Their 
performance on this job might easily go a long 
way toward determining the help they might 
get in the future in securing additional liberaliz- 
ing of the National Electrical Code. 








b-—-, 


S. B. WILLIAMS, Editor 





WHEN there is a big job to be done 
it is logical and sensible to assign it 
to hands that are willing, ready, able 
and experienced. 

The supply of electricity to industry 
to meet the demands of defense pro- 
duction is a big job. The private 
enterprise, electric utility industry, is 
willing and ready to undertake it. 
So said the Edison Electric Institute 
by resolution at its annual convention 
June 5 last. The ability and experi- 
ence that qualify the industry for 
the job are evidenced by examination 
of the growth, extent and coverage 
of electric service in the United States, 
an accomplishment almost entirely 
the work of private enterprise in the 
electric utility business. 


Generating Capacity 


Utility power generating capacity 
of all kinds in the United States at 
the end of 1939 was 40,318,000 kw., 
88 per cent of which was privately 
owned. The ELEctTrIcAL WorLD, in 
its issue of July 27, 1940, reported 
1,990,800 kw. to be added in 1940, 
2,273,200 kw. in 1941 and 1,538,100 
in 1942. When these installations are 
complete this nation will have the use 
of more than 45,000,000 kw. of gen- 
erating capacity. These figures are 
impressive when compared with those 
of leading foreign nations. The world 
power survey gave Germany’s in- 
stalled capacity as 8,363,000 kw. in 
1935 and that of France as 7,478,000 
in 1936. The last information gave 
8,913,000 kw. as the United King- 
dom’s installed capacity as of March, 
1938. Military censorship has ended 





HIGH-VOLTAGE interconnection and trans- 
mission have grown mostly by the work 
of holding company utilities. These and 
other maps show only lines of 60,000 volts 
and over 
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CAPACITIES then and now 


data of this sort. While there has 
been some additional capacity in- 
stalled in Germany, today these three 
nations combined are far below the 
United States with respect to the 
sufficiency of power supply. 

It is interesting at this point to 
compare the capacities in electric 
utility systems at the time when we 
had entered the previous world war 
and the present time. This condition 
is shown in the accompanying bar 
chart. It appears from this chart that 
in 1917 the electrical capacity serv- 
ing the nation was less than one- 
fourth of what it is today. In the 
23 years since 1917 the population 
of the nation has increased about 28 
per cent, while the installed capacity 
has risen over 300 per cent, a rate 
of increase more than ten times faster 
than for population. That this rapidity 
of growth must be credited to private 
enterprise is plain from the fact that 
despite the much-heralded govern- 
ment power program more than 87 
per cent of the 1940 installed capacity 
is privately owned. It is to be noted 
in this connection that by far the 
greater part of the increase in gov- 
ernment-owned capacity has _ been 
added in the past few years and thus 
has not been a continuing increase 
parallel with expansion of the indus- 
try and growth of population. 
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for the Electric Utilities 


Growth and integration of electricity supply systems accom- 


plished by private enterprise in the past forty years quali- 


fies utilities to handle power needs of defense preparation 


The average use of the generating 
facilities in the United States was, 
in 1939, only 374 per cent of the total 
installed capacity. At present the ex- 
cess of installed capacity over the 
sum of the non-coincident peak loads 
in the industrial areas of the nation 
averages well over 40 per cent. The 
nation has available in its existing 
electric power plants a great reservoir 
of unused capacity. 

As to the industry as a whole, an 
editorial in ELECTRICAL WorLpb, Oc- 
tober 5, 1940, page 66, stated: “Gross 
installed capacity is still close to 50 
per cent in excess of demand.” Con- 
tinuing, the editorial states: “In fact, 
the utilities will have so much reserve, 
counting present and the six or seven 
million kilowatts for 1940, ’41 and 
°42 deliveries, that they will have to 
maintain an energetic load-building 
effort. This means that the industry 
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which supplies the most universal of 
all raw materials will be able not only 
to handle, the defense requirements 
but to maintain its regular peacetime 
services, something that few major 
industries will be able to do.” 


Other Reserve Power 


Over and above this margin of 
capacity there is a reserve of power 
availability common to practically all 
electricity supply systems, but not 
widely known to, nor fully appre- 
ciated by, the public. This reserve 
appears in the accompanying daily 
load curve of a more or less typical 
utility. Note that the whole area of 
the graph represents complete em- 
ployment of production capacity and 
that the area under the load curve 
shows what is actually used. The 
55 per cent of the area above the 
load curve is electri- 
cal productivity 
awaiting use. How 
much of this can ac- 
tually be used de- 
pends upon the pro- 
portion of reserve 
needed to safeguard 
service, but undoubt- 
edly a large portion 
of it can be employed 
by increases in hours 
use of industrial fa- 
cilities—two or three 
shifts instead of one 
—or by some rela- 
tively simple adjust- 


ments in working 
times, with greatly 
increased industrial 


production at no in- 
crease of electricity 
supply capacity. The 
availability of this 
reserve for industrial 
use can also be in- 
creased by intercon- 
nection between 
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MUNICIPAL UTILITIES have contributed little to inter- 
Federal government started late 
and has done little in interconnection (Maps 7 and 8), 


connection (Map 6). 


utilities, thus reducing the reserve 
needed for service reliability. 

Not only is sufficiency of power for 
the defense emergency assured by 
this margin of generating capacity, 
but is further guaranteed by wide- 
spread interconnection and integra- 
tion of electricity supply systems by 
means of high-voltage lines. There 
are nearly 300,000 circuit-miles of 
such lines of 11,000 volts and over 
reaching every important load center 
in the country. About 82,000 miles 
of these lines are of 60,000 volts and 
over and are suitable for integrating 
the power supply of the nation. 

Integration and interconnection of 
electric utilities is an economic evo- 
lution which began more than forty 
years ago, when the transmission of 
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electricity first became practical and 
which still continues. 

The progress of the “state of the 
art” which has resulted in the present 
comprehensive integration of power 
supply is illustrated by the accom- 
panying series of five maps showing 
the transmission lines in the United 
States of 60,000 volts and over. The 
series begins in 1908, when less than 
2,400 circuit-miles of such lines were 
in existence. Initially, their primary 
purpose was to bring the output of 
hydro-electric plants to load centers 
and, therefore, they were to be found 
mainly on the Pacific Coast and near 
Niagara Falls. 

The maps show the situation at 


what virtually amounts to a compre- 
hensive grid, invaluable for war de- 
fense. Credit for this achievement 
is to the privately owned utilities, 
particularly to the integration of 
properties into wide-flung systems by 
the holding companies. Non-holding 
company utilities have contributed 
practically nothing to this develop- 
ment. The small credit can go to 
municipal utilities for this vast de- 
velopment appears from map 6, which 
shows municipally owned high-ten- 
sion lines in 1940. The total length 
of municipal lines at the present day 
probably does not exceed 1,700 miles, 
all concentrated in the southern Cali- 
fornia and northwestern Washington 


PRODUCTION OF ELECTRIC ENERGY 
BY CLASS OF OWNERSHIP 


Private electric 
utilities ~~. 


Billions of Kilowatt-Hours 





MOST OF our kilowatt-hours are supplied by the privately owned utilities 


various intervals to date. The past 
32 years have marked the extension 
of the high-tension lines to deliver 
power to distant load centers, inter- 
connect power systems and develop 
integrated power systems with their 
high-tension backbones. All these 
steps can be traced on the maps. The 
utilities have learned, both by scien- 
tific planning and by trial and error, 
how to use the machinery of inter- 
connection and integration to over- 
come the economic and physical limi- 
tations of transmission of power from 
point to point. The modern idea is 
referred to as the “displacement” 
method by which power is passed on 
from one system to the next, making 
use of the generating capacity of each 
system in turn. 

Today the nation has available 
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areas, although there are more than 
1,800 municipal electric enterprises 
in this country. 

The blank face of map 7 shows 
that the federal government had made 
no contribution to the growth of in- 
terconnection up to that year of 1933. 
On map 8 appear federally financed 
high-tension transmission lines as of 
today. It will be seen that these lines 
are associated with the federal proj- 
ects of the TVA, of Bonneville and 
Grand Coulee, of Nebraska and of 
Texas. A significant proportion of 
these lines were not built by the gov- 
ernment, but were taken over from 
utility systems. As of today, these fed- 
eral lines are minor in extent and in 
value in meeting the general problem 
of nationwide integration, now made 
so important in national defense. 





Corroboration of the evidence pre- 
sented by the maps of high-voltage 
lines comes from the graph of elec- 
tric energy production which also 
accompanies this article. This graph 
shows that the privately owned utili- 
ties have from the beginning fur- 
nished the overwhelmingly major 
proportion of electricity used by the 
nation. And today, despite all the 
fuss and furore of governmental com- 
petition, they still supply more than 
90 per cent of the energy generated. 


No Time to Rock the Boat 


The systems of the electric utilities 
can be expanded to meet national de- 
fense requirements as they arise. The 
government, by disintegration pro- 
ceedings to interfere with the manage- 
ment of these systems, can seriously 
impair their operation at a time when 
all the skill and resources of the exist- 
ing organizations are needed to serve 
the national defense program. Like- 
wise, if the government should go 
ahead with plans to promote govern- 
ment ownership of power instead of 
using the great privately owned trans- 
mission system shown by the accom- 
panying maps, the only result would 
be to delay rather than to accelerate 
the preparedness program and to 
divert to unnecessary purposes large 
sums of government money which will 
be urgently needed for legitimate de- 
fense purposes. 


Personnel Efficiency 


No less important than the thous- 
ands of miles of interconnecting high- 
voltage lines, than the closely inte- 
grated systems and the millions of 
kilowatts in production capacity are 
the 275,000 employees of the light 
and power companies. These people 
are trained and experienced in their 
work, competent to handle their parts 
in supplying electricity for defense. 
Disorganization of this expert per- 
sonnel has been and will be the in- 
evitable result wherever government 
enters the field of electric service in 
competition with, or in dispossession 
of, privately owned utilities. And to 
a degree such disorganization is the 
to-be-expected effect of change from 
one kind of ownership and manage- 
ment to another. Do the people want 
such a condition in an essential raw 
material industry at a time when 
national safety is demanding the most 
from it? 

[Continued on page 122. 
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Allowing for Growth 
in Small Substation 
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raising 
in design of 1,500-kva. 


Maximum interchangeability and salvage value, 


the cost over other 


types, 


substation 


L. M. ROBERTSON,* Public Service Company of Colorado, Denver 





CONSTRUCTION of the new Dry 
Creek substation by Public Service 
Company of Colorado has included 
safe and flexible arrangement and 
such features as its being made up of 
individual transforming, regulating 
and switching parts, providing high 
salvage value; interchangeability with 
other stations; ease of inspection, and 
possibility of carrying out tests and 
maintenance without outages at an 
investment cost no greater than that 
for any other plan. 

This new substation was located in 
a rapidly growing area to replace an 
overloaded 600-kva., three-phase 
transformer which had been supply- 
ing the district. The old substation 
consisted of a wood-pole crib carrying 
13- and 4-kva. fuses and was not 
equipped with 4-kv. regulators or oil 
circuit breaker. The new substation 
has 1,500 kva. of transformer ca- 
pacity, with provisions for 13-kv. 
fuses if needed, and three 48-kva. 
single-phase regulators and an auto- 
matic reclosing oil circuit breaker on 
the 4-kv. side with 50,000 kva. in- 
terrupting capacity. Disconnecting 
and by-pass switches are provided 
for the regulators and oil circuit 
breakers. 

A simple and inexpensive steel 
structure was designed to carry line 
dead ends, lightning arresters, 13-kv. 
line sectionalizing switches, 13-kv. 
transformer switch and 4-kv. switches. 
This frame, arresters and switches, 
together with foundations and fence, 
were common to any plan which 
might have been adopted. The 4-kv. 
by-pass and one set of disconnecting 
switches, together with standard 


*Transmission and station engineer. 
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distribution transformers and _ their 
liquid fuses for station power and 
lighting, are not required by some 
arrangements. The station power in- 
cludes sufficient capacity for ample 
lighting and operation of tools, filter 
press, etc. 

Experience with modern trans- 
formers has indicated that they are 
very reliable and require only casual 
inspection, and failures are prac- 
tically never experienced; however, 
it has been definitely demonstrated 
that regulators and circuit breakers, 
including their various relays, meters 
and auxiliary apparatus, do require 
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Colorado’s 1,500-kva. Dry Creek substa- 
tion was designed for maximum inter- 
changeability and salvage value without 
raising cost over that for other designs 


inspection and maintenance. In this 
arrangement this equipment can be 
by-passed and disconnected without 
outage to service. 


[Continued on page 117] 
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SECTION of elevation indicating some of the provisions for future extensions 
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and one-line circuit diagram of Dry Creek substation 
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Loading Limits for 


Distribution Transformers 





Winter demand tests set 140 per cent of rating as thermal 


limit — Make and age set 100 to 140 per cent for voltage 


drop purposes — Range demands found lower than anticipated 


ERIK N. NELSON* and J. EDWIN DAVIES.* Ohio Public Service Company 
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SURVEY by thermal demand meters 
during winter testing periods has 
been found to warrant establishment 
of 140 per cent of rating as the ther- 
mal load limit for distribution trans- 





FIG. 1—LOAD-TIME CURVE for Westing- 
house 15-kva., 2,400/240-120-volt trans- 
former; safe load limit (starting at no 
load and 25 C. ambient) is 285 per cent 
of rating for 30 minutes 


formers. Load limit due to voltage 
drop is found to range from 100 to 
140 per cent of rating, depending 
upon the vintage and make of the 
transformer. Also, these thermal de- 
mand checks of transformer loading 
reveal lower demands caused by 
ranges than are usually anticipated. 

There are two limiting factors to 
be considered in establishing the max- 
imum load which may be carried by 
distribution transformers, namely, 
thermal limits, and limits due to volt- 
age regulation. 

According to V. M. Montsinger'’ 
the rate of deterioration of insulation 
in oil is doubled for each increase of 
temperature of 8 deg. C. and, con- 
versely, is reduced one-half for each 
decrease of 8 deg. C. The A.I.E.E. 
transformer subcommittee? prepared 
the following time temperature limits 
based upon the 8 deg. rule and actual 
operating experience: 





FIG. 2—TYPICAL Tuesday load on a 15-kva. transformer; Ashland distribution trans- 
former on January 26, 1937 
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250 deg. C. for 5 seconds—used as a limit 
for short-circuit conditions. 


160 deg. C. for 1 minute—used for ground- 
ing transformers. 


95 deg. C. for continuous operation—this 
is the hottest-spot winding temperature 
of a 55 deg. transformer operating in 
30 deg. C. ambient. — 

A curve drawn through these three 
points would show the relationship be- 
tween temperature and useful life.* 

Westinghouse engineers have done 
much work on the load time character- 
istics of transformers in connection 
with their CSP units, and curves have 
been plotted for each size of trans- 
former in each voltage class. A load- 
time curve for a 15-kva. 2,400/240- 
120-volt transformer is shown in Fig. 
1. It will be noticed that for an ambi- 
ent temperature of 25 deg. C. this 
transformer can be safely loaded to 
285 per cent of its rating for a 30- 
ininute period, but a load of only 125 
per cent can be carried for a six-hour 
period. 

For the purpose of studying the 
field testing of transformers during 
the load season of 1936-37 a 15-kva. 
transformer serving a fair residential 
section was selected for a detailed 
survey. This transformer served th> 
following load: 

58 service loops (25 refrigerators, no 
ranges). 

7 200-watt multiple street lights. 

1 300-watt multiple strect light. 


*Distribution superintendent, Ashland, 
tEngineering assistant, Port Clinton. 


1"Loading Transformers by Temperature," V. 
M. Montsinger, Trans. A./.E.E., Vol. 49, April, 
1930, page 776. 


2"Operating Transformers by Temperature,'' W. 
M. Dann, Trans. A./.E.E., Vol. 49, April, 1930, 
page 793. 


3"'Loading Transformers by Copper Tempera- 

ture," H. V. Putman and W. M. Dann, A.I.E.E. 
gg District Meeting, Miami, Fla., Novem- 
er, 
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FIG. 3—TRANSFORMER thermal load-limits exceeded only on six-hour peak: same 15-kva. transformer as in Fig. 2: load data by 


curve-drawing instruments; starred bars are daytime peaks on washing-ironing days; Saturday, January 23, to Tuesday, February 
9, 1937 
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FIG. 4—POWER FACTOR 92-94 per cent at time of maximum demand—Data taken January 6-12, 1939, on lighting feeder in 
Ashland by graphic kw. and r.-kva. meters at substation. 
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FIG. 5—REGULATION of 2,400-volt distribution transformers at 95 per cent p. f. 
(a) General Electric transformers since June, 1934. 
(b) General Electric transformers prior to June, 1934. 
(c) Westinghouse transformers since 1923 and at 75 C. 


A Tuesday load curve was obtained 
on this transformer by means of 
curve-drawing ammeters (Fig. 2). 
Similar load curves (Fig. 3) for 
eleven other days were obtained and 
from them were obtained the one- 
hour, two-hour, three-hour, four- 
hour and six-hour peaks. 

In addition to the evening peaks, 
we have also included the washing 
and ironing loads of Monday and 
Tuesday. These daytime loads fall 
considerably short of the evening 
peaks. The safe load limits were ob- 
tained from Fig. 1 and are shown in 
dotted lines for each period. The 15- 
kva. transformer had ample reserve 
capacity on one-hour peaks, but ex- 
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ceeded the safe load limit on six-hour 
peaks. A Maximeter installed on this 
transformer during the second 
Wednesday and Thursday would have 
registered 145 per cent load, which 
is well under the safe load limit for 
a short period, but it will be observed 
that the six-hour peak for this par- 
ticular Thursday reached 125 per 
cent, or the ultimate safe load limit. 
From these tests it seems safe to con- 
clude that any short-time reading 
showing a load in excess of 140 per 
cent indicates that the transformer 
has reached its safe operating limit 
over longer periods of time. 

These studies are based upon an 
ambient temperature of 25 deg. C. If 





we could be assured that our winter 
ambient temperatures would never 
reach 25 deg. C. we could increase 
this loading to higher values. The 
records show, however, that we do 
have these high temperatures during 
our heavy lighting season. The high- 
est 4 p.m. readings in Ashland, Ohio, 
during this season for the past four 
years are as follows: 


i ere 23 deg. C. 
Wctenet, 19372.....05 6.005. 29 deg. C. 
Oeteper, 1958... .......2... 29 deg. C. 
October, 1939............ 30 deg. C. 


It is recognized that a testing 
period extending from October 1 to 
February 15 gives us something less 
than the peak load which occurs dur- 
ing Christmas week. Some companies, 
such as the Philadelphia Electric 
Company and the Detroit Edison 
Company, feel that the results ob- 
tained during the long testing period 
should be corrected to Christmas week 
conditions. ‘W. E. Groves‘ of the lat- 
ter company reports some very in- 
teresting studies of peak loads on 
transformers in various districts for 
each day during the testing period, 
October 1, 1936, to March 31, 1937. 
The results for a good (middle class) 
residential area with 6.6 per cent 
range saturation on two 15-kva. and 
two 25-kva. transformers have been 
taken from his curves as follows: 


% of 
Peak Load 

MN aid a, et ei ee ea aes 80 
Reece ore a ee aes 85 
December (except Christmas week) 85 
December (Christmas week)...... 1 

IE Sei Reo cre sic sk 4 a 87 
PEN oro Oh ren ad se ee 82 
Ps sess a Seihoras Sa a wie aoe 77 


To date these corrections seem un- 
necessary in the Ohio Public Service 
Company for two reasons: First, we 
have had very few failures of trans- 
formers due to overload where test- 
ing programs have been followed; 
second, the ambient temperatures dur- 
ing the Christmas week are consider- 
ably lower than 25 deg. C. The 
highest late afternoon temperature in 
Ashland, Ohio, during the holiday 
week of 1938 was 5 deg. C. From a 
thermal standpoint it may be con- 
cluded that we can safely load our 
distribution transformers to 140 per 
cent load as determined by the 
Maximeter. 

The load which may be carried on 
a transformer is also limited by the 





4"Distribution Transformer Load Testing Meth- 
ods," . E. Groves, E.E.1. transmission and 
distribution committee, Rochester, N. Y., Febru- 
ary, 1939 
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voltage drop which can be permitted 
in the secondary network. Five to 6 
per cent regulation for the trans- 
former and secondary® has been 
generally accepted as good distribu- 
tion design. Even with two 450-ft. 
feeds of the No. 2 and one No. 4 
secondary serving a distributed load 
we may expect a 24 per cent drop in 
the secondary, and another 4 of 1 per 
cent in the service loop, making a 
total of 3 per cent. Using a 6 per 
cent total secondary regulation we 
have 3 per cent left for the trans- 
former drop. Referring to Fig. 4, it 
will be observed that the power factor 
on a typical lighting feeder at the 
evening peak is 92—94 per cent. Trans- 
former manufacturers in the last few 
years have decreased reactances to 
improve the voltage regulation at 
lower power factors. Fig 5a gives the 
regulation curves at 95 per cent power 
factor for G.E. transformers built 
since 1934. It will be noticed that a 
15-kva. transformer should _ be 
changed at 128 per cent load if the 
drop is to be limited to 3 per cent. 
G.E. transformers built prior to June, 
1934, have regulations as shown in 
Fig. 5b, and a 15-kva. transformer of 
this type operating at 95 per cent 
power factor would have to be 
changed at 112 per cent of load. A 
15-kva. Westinghouse transformer 
built since 1923 would have to be 
changed at 136 per cent load, as 
shown in Fig. 5c. 

5""A Study to Determine the Most Economical 
Loading for Distribution Transformers,"' by E. K. 
Karcher and C. W. Burton, New York Power & 


Light Co., Albany, N. Y. (Kuhlman Kurrents— 
Vol. VIII, April, 1932). 
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FIG. 6 — RANGE 
demands as re- 
ported by trans- 
former committee 


It is obvious from the above dis- 
cussion that transformers should also 
be changed from a voltage regulation 
standpoint when the load reaches 140 
per cent. It is also apparent that one 
may be suspicious of voltage trouble 
in any transformer loaded beyond 100 
per cent. 

Early in 1937 the Ohio Public Serv- 
ice Company adopted a plan of cal- 
culating loads on residential trans- 
formers with the idea in mind that 
a large number of field tests might 
be eliminated. For the purpose of 
these calculations a value of 400 
watts per customer without a range 








FIG. 7 — RANGE 
saturation of 35 
per cent shows ty- 
pical Tuesday 
peaks (Feb, 28, 
1939) — Demands 
are less than the 
anticipated values 
indicated by Fig. 6 


was used and range customer de- 
mands were based on the curve shown 
in Fig. 6. ‘A study of field tests made 
in the Ashland division since that 
time shows these values to be high 
by a safe margin. Maximeters have 
been used for all tests and they have 
proved very satisfactory, when the 
instruments have received proper care 
and have been calibrated frequently. 

A detailed study of field tests in 
the Ashland division shows a con- 
siderable discrepancy between the 
calculated and test data on trans- 
formers serving ranges. Fig. 7 shows 
a Tuesday load curve on a 15-kva. 
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FIG, 8—RANGE SATURATION vs. peak demands. FIG. 9—Four ranges add less than 1.5 kva. each to demand at transformer at 


{0 per cent saturation. 
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Average of 1938-39 tests. Projected to six ranges peak increment would be about 1.1 kva. per range 
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transformer in a good residential 
area serving six ranges representing 
a saturation of 35 per cent. This 
curve might be called the “Load 
Curve of Tomorrow,” since our sat- 
uration on most transformers is 
nearer 10 per cent. It will be no- 
ticed that the Maximeter should reg- 
ister approximately 11 kva., which 
checks exactly with the data ob- 
tained by the routine tests of the line 
department. The capacity factor of 
the transformers with higher range 
saturation will be much lower than 
for transformers serving no ranges. 
They will, however, have to be 
changed at 140 per cent load as shown 
by the Maximeter due to voltage reg- 
ulation requirements of range oper- 
ation. It is interesting to note at this 
point that the transformer capacity 
factor on the Ashland North lighting 
feeder is 73 per cent. This figure was 
arrived at by dividing the peak load 
on the feeder (Fig. 4) by the total 
connected transformer capacity. 


Superimposed Range Demand 


The calculated load on this 15-kva. 
transformer with six ranges was 17.3 
kva., which is compared to 11] kva. 
obtained by the Maximeter. The light- 
ing load as determined from Fig. 7 
is approximately 350 watts per loop. 
The range demand superimposed on 
the lighting demand is approximately 
6.5 kva. The calculated range demand 
as obtained from Fig. 6 is 10 kva. 
This seems to indicate that the de- 
mands created by ranges are lower 
than anticipated by the curve on 
Fig. 6. 

Separate curves were drawn for 
transformers serving one range, two 
ranges, etc. (see Fig. 8). A total 
of 43 tests were used in plotting 
these curves. Since most of these 
tests were on or near the 10 per 
cent saturation line, a 10 per cent 
saturation curve was drawn as shown 
on Fig. 9. We then plotted the load 
tests on transformers serving pure 
lighting load, which when subtracted 
from the 10 per cent range saturation 
curve gives a “Range Only Load 
Curve.” It is appreciated that these 
curves represent average conditions 
and the expected maximum curve 
should be higher than this average 
curve. If this range curve is projected 
to six ranges it would represent a 
demand of approximately 6.5 kva., 
which checks with the portion of the 
load created by the ranges on Fig. 7. 
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All the Answers 
in a Picture 


Detroit utility uses comprehensive pictograph 


of electrical history and personalities as 


response to customer requests for information 


A. D. McLAY,* Detroit Edison Company 


“Dear Detroit Epison:—Please send 
me all the available information, for 
school, concerning: Boilers, steam, elec- 
tricity, turbines, and something about 
the history of Mr. Edison, the inventor. 
Sincerely yours, . . .” 


THIS LETTER is typical of a large 
number of inquiries received by the 
Detroit Edison Company. It embodies 
questions that are also in the minds 
of thousands of people—boy scouts, 
school children, adults—who do not 
bother to ask for the answers—ques- 
tions such as: What is electricity? 
How do you make it? What are your 
raw materials? What’s on the inside 
of a power plant? 

To meet this demand for informa- 
tion about the electrical industry, and 
to tell our customers—in the cus- 
tomer’s own language—some other 
things he’d like to know, the com- 
pany prepared a pictorial chart, in 
eight colors, presenting the “Story 
of Electricity.” 


Starts With Coal 


The story begins, logically, with 
coal as the energy-containing material 
used in the production of electricity. 
From a brief explanation of the stor- 
ing up of energy in coal, the story 
proceeds to describe in simple. terms 
and to show graphically the processes 
which produce and distribute elec- 
tricity. These processes include the 
transportation of coal from mine to 
power plant, the burning of the coal 
to generate steam in boilers, the 
changing of steam energy to mechan- 
ical and electrical energy in the turbo- 
generator, the stepping-up of voltage 
to permit transmission over long dis- 
tances on steel tower lines, and all 


*Sales manager. 
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the other operations required in order 
to place electric power at the service 
of the customer—in home, office, 
store or factory. 

In a border along the left side 
of the pictorial the history of elec- 
tricity is traced by means of sketches 
of the men who contributed most to 
electrical science, from Thales to 
Edison. At the top and along the right 
side is given pertinent information for 
customers, including the company’s 
practice in regard to lamp replace- 
ments, a brief description of the rate, 
safety information, and other data. 


Asked by Customers 


The “Story of Electricity” has been 
distributed only in response to re- 
quests from customers, schools, em- 
ployees and other companies. Em- 
ployees were told about the pictorial 
in Synchroscope, the employee maga- 
zine. In three months a total of 800 
copies have been distributed. 

Comments from people who have 
received it have been entirely favora- 
ble: Five other utilities have sought 
and received permission to adapt it 
for use in their localities. One school 
requested 75 copies and is preparing 
a series of definite lessons, based on 
the chart, for science classes in the 
fourth grade to junior college. The 
piece is serving adequately the pur- 
pose for which it was designed. 

Our total cost for the first 2,000 
copies (including the original art 
work, plates, printing, etc.) was 
$1,775. Now that the original art 
work and plates have been paid for 
on this comparatively small printing, 
the unit cost for subsequent copies 
will be much lower. 
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Integrated Program Improves 
Station Reliability—I 


Replace 23,000-kw. turbine with new 35,000-kw., 0.70-p.f. 


unit in same space — Improved blade efficiency and in- 


creased feed-water heating bring substantial fuel saving 


]. A. KEETH* and R. L. FRISBY.*+ Kansas City Power & Light Company, Kansas City, Mo. 





THE STRUGGLE to keep step with 
the rapid strides in power plant 
technology during the years since 
1919, while Northeast station was ex- 
panding almost continually from its 
initial capacity of 20,000 kw. to the 
present 167,250 kw., has presented 
problems not all of which were asso- 
ciated with production economy. 
Many, and some of the most trying, 
have concerned the reliability of sta- 
tion operation. 

Intensive study of these problems 
culminated little over a year ago in 
a program of improvement now rap- 
idly approaching completion. Ramifi- 
cations of this study have brought 
about a complete revamping of the 
auxiliary power system and station 
bus protection, modernization of main 
circuit breakers, the replacement of 
auxiliary breakers and the ventilation 
of the switch house and buses. And 
further—although not originally con- 
templated—the study went so far as 
to point out the economical methods 
of increasing plant capacity. 

Details of the program as worked 
out will be the subject of a series 
of three articles, of which this is the 
first. 


Auxiliary Power Problem 


The first problem approached in 
the course of the study was that of 
dependable auxiliary power. While 
the installation in 1929 and in 1938 
of 1,200-lb. topping equipment total- 
ing 25,000 kw. brought the station 
heat rate in line with other modern 





*Manager power production. 
tElectrical engineer of power stations. 
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plants, it had made the problem of 
auxiliary power somewhat acute. 

Two schemes were promptly devel- 
oped, and although both were subse- 
quently abandoned in the light of 
sudden and unexpected events the line 
of thought pursued should be men- 
tioned. 

The station’s three high-pressure 
boilers provided nearly 85 per cent 
of the steam required, and reliability 
demanded dependable auxiliaries, 
particularly on the boiler feedwater 
supply in order not only to maintain 
steaming capacity but to protect the 
boilers themselves. When the study 
was undertaken boiler feedwater was 
supplied by three motor-driven 
pumps, two of which were required 
for full load operation and one, some- 
what larger, that was used as a spare. 


Alternative Plan 


First of the two plans called for 
the replacement of the motor on 
the large boiler feed pump with a 
turbine drive exhausting to a feed- 
water heater capable of handling the 
total feedwater supplied to the high- 
pressure boilers. This was an exceed- 
ingly difficult design problem involv- 
ing a number of variables. Many 
arrangements were studied, and while 
some workable schemes were devel- 
oped none seemed to give results 
commensurate with the cost. The 
fact also remained that other import- 
ant motor-driven auxiliaries would 
have no protection. 

The second plan considered the in- 
stallation of a condensing house tur- 


bine of sufficient size (7,500-10,000 
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kw.) to protect all station auxiliaries. 
Improved economy would result from 
the higher cycle efficiency of a mod- 
ern low-pressure unit of this type, 
particularly one designed for steam 
extraction for heating feedwater of 
the high-pressure boilers from the 
existing 220 deg. F. temperature to 
330 deg. F. It was proposed to equip 
this unit with a 13.8-kv. generator 
tied to each of the two house service 
bus sections, each of which had one 
tie to widely separated main station 
bus sections. 

Sufficient transformer capacity was 
to be connected to each section of 
the house service bus so all auxiliaries 
could be carried from either section. 
Normally, the house turbine would be 
tied to both buses, carrying all auxil- 
iaries and feeding excess power into 
the main bus through the two ties. 
The entire system would be differen- 
tially protected so that in the event of 
faults the auxiliary system would be 
protected and the house service bus 
separated from the station bus. 

In general, this scheme looked very 
attractive and seemed to afford pro- 
tection plus a gain of 10,000 kw. ca- 
pacity to the system. 


Schemes Abandoned 


Two events occurred about this 
time which caused the abandonment 
of this scheme and the adoption of 
the plan now in effect. First, a severe 
lightning stroke entered the plant 
through a feeder, the oil switch of 
which was open. Close clearances be- 
tween breaker parts and the grounded 
vent piping in the switch cell resulted 
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in an arc which developed into a 
three-phase short on the bus. This 
showed the need of switch improve- 
ments and complete bus protection as 
well as the previously recognized 
need of better auxiliary protection. 
It was decided, therefore, to develop 
a bus protective scheme and redesign 
and protect the auxiliary system so 
that neither a house turbine nor 
steam auxiliaries would be necessary. 
A plan* was subsequently worked 
out and installed. 

The other event was the urgent 
need that developed in a plant of an 
affiliated company for a turbine unit 
of about 15,000 to 20,000 kw. capac- 
ity. A large customer contract made 
the unit necessary within six to eight 
months. It was decided to remove one 
of the old 300-lb., 700 deg. F., 23,- 
000-kw. units from Northeast station 
and replace it with as large and mod- 
ern a unit as could be installed in 
the same space and over the same 
condenser. The existing condenser was 
a 35,000-sq.ft. vertical unit, not at all 
adaptable for use in the station where 
the 23,000-kw. unit was to be in- 
stalled. This naturally made it de- 
sirable to utilize this vertical con- 
denser to serve such replacement unit 
as might be purchased for Northeast 
station. 


Water Rate Improved 


Preliminary negotiations with the 
turbine manufacturers showed that 
considerable improvement in the 
blade efficiency of turbines had been 
made in the 20 years since the original 
23,000-kw. unit was installed at 
Northeast station. The non-extracting 
water rate under the same steam 
conditions had been lowered from 
about 10 lb. per kilowatt-hour to 
approximately 9.3 lb. per kilowatt- 
hour. Also, in a new turbine oppor- 
tunity was afforded to have extraction 
points that would accomplish every- 
thing in the way of additional feed- 


*See parts Il and II! of this series to appear 
subsequently in ‘Electrical World." 


INSTALL 35,000-kw., 0.70-power factor in 
space occupied by 23,000-kw. unit. Nearly 
200 cu.yd. of concrete was cut away (a) 
and replaced by 140 cu. yd. formed to 
dimensions of new unit (b). The new unit 
ready for operation is seen in (c). Two 
units in background are of same rating 
as unit removed 








water heating that had been contem- 
plated for the 10,000-kw. house tur- 
bine. 

This improvement in water rate and 
use of large quantities of extracted 
steam would make it possible to in- 
crease the size of unit without mate- 
rially increasing the loading on the 
old condenser. The desired heat bal- 
ance called for a turbine designed 
for three stages of feedwater heating, 
two of which would be for heating 
its own condensate to 234 deg. F. 
and a third bleed to heat 770,000 Ib. 
of water from 234 deg. F. to 
330 deg. F., this last quantity being 
the water feed for the three high- 
pressure boilers. Under these condi- 
tions of operation it was found that 
a 35,000-kw. unit could be used and 
that the total flow to the condenser 
would be only 290,000 lb. per hour 
when operating at 14 in. Hg back 
pressure. This compared with a total 
flow to the condenser with the old 23,- 
000-kw. unit of about 220,000 Ib. per 


hour. 


Condenser Alterations 


Investigation showed that consid- 
erable improvement could be made in 
the condenser through a number of 
minor changes. This 35,000-sq.ft. ver- 
tical two-pass condenser contained 
about 2,000 sq.ft. of surface for pre- 
heating condensate (to overcome a 
common’ fault of vertical condensers 
—that of condensate refrigeration). 
The manufacturer devised a method 
of spraying the condensate over trays 
above the hotwell so that both deaera- 
tion and preheating are accomplished. 
This allowed the old preheater tube 
section to be converted into effective 
condensing surface. An external air 
cooler could be added so that by 
additional laning the internal air 
cooler surface could, likewise, be 
converted into effective condensing 
surface. The original condenser was 
provided with one 35,000-g.p.m. cir- 
culating pump which produced a 
water velocity through the 1-in. tubes 
of 4.9 ft. per second. The pipe lines 
were large enough to permit a 60,- 
000-g.p.m. pump to be substituted, 
which would increase the water veloc- 
ity to 8 ft. per second. These changes, 
according to calculations, would per- 
mit economical condenser perform- 
ance with 85 deg. F. circulating water 
and a condenser loading as high as 
350,000 Ib. per hour. Thus, a larger 
unit than 35,000 kw. could be used. 
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Turbine delivery was the next prob- 
lem. Winter and spring system load 
was enough lower than the preceding 
summer peak to allow the 23,000-kw. 
unit to be removed during the winter 
without infringing on the required 
reserve capacity. It was evident, how- 
ever, that the new unit would have 
to be installed and ready for opera- 
tion before the summer peaks, which 
might come as early as June. This 
program was not decided upon until 
September of 1939. Thus, no more 
than six months were available for 
turbine manufacture and three months 
for shipment and erection. Three 
months would be required according 
to estimates for the removal of the 
old turbine and the altering of the 
foundation for the new one. 


Prompt Delivery 


Six months shipment of a turbine 
of the size required was almost un- 
heard of. However, through a for- 
tunate combination of circumstances 
it was possible to obtain the neces- 
sary delivery on a turbine which 
would perfectly meet the require- 
ments, and an order was placed Sep- 
tember 19, 1939. During the depres- 
sion years the manufacturer had for- 
tunately made certain parts for stand- 
ard turbines in an effort to maintain 
the level of employment. These parts 
could be completed in a relatively 
short time and would make up a 
turbine which, with steam at 275 lb. 
and 725 deg. F., would permit the 
large quantities of extraction desired 
and be capable of driving a generator 
of approximately 42,000 to 45,000 
kw. capacity. This manufacturer also 
had on hand a field forging and the 
stator frame for a 50,000-kva. gener- 
ator for another customer who had 
changed his specifications to call for 
a hydrogen-cooled generator which 
required new parts. This partially 
completed 50,000-kva. generator was 
made available for the Kansas City 
Power & Light Company. The result- 
ing unit would carry a nameplate 
rating of 35,000 kw. at 0.7 p.f. but 
would be capable of carrying 42,500 
kw. at 0.85 p.f. even under full ex- 


tracting conditions. 
Performance Satisfactory 


Delivery of the unit was made prac- 
tically on schedule and erection com- 
pleted so that the unit was initially 
connected to the system early in June, 
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1940. It has now gone through a com- 
plete series of tests which show that 
it has met all expectations. The unit 
has carried as high as 45,000 kw. 
(full kva.) and the condenser has per- 
formed even better than expected. 


Substantial Economy Gain 


The improvement in the plant heat 
cycle resulting from the increased 
turbine blade efficiency and higher re- 
generative feedwater heating will 
effect a very substantial fuel saving. 
Further, the replacing of this unit 
has added to the plant sufficient addi- 
tional generating capacity to main- 
tain the desired reserve over estimated 
peak loads until 1944, assuming a 
normal peak load growth. The addi- 
tion of 1,200-lb. boilers in 1929 and 
1937 left ample 300-lb. pressure boil- 
ers in the station to provide all neces- 
sary steam to utilize all turbine 
capacity. 

Numerous interesting problems 
were involved in the engineering of 
this job. The old unit removed was 
one of a group of three identical 
units, all of which were supported on 
a common foundation. This founda- 
tion consisted of a reinforced concrete 
top or block extending from the base- 
ment floor upward about 15 ft. to the 
turbine room floor. This massive 
three-unit concrete top was carried 
on steel girders and columns and 
spanned a 70-ft. diameter concrete 
well. This well contained the three 
vertical condensers and circulating 
pumps serving the three turbine units. 
The difference in the dimensions of 
the new unit involved the cutting 
away of nearly 200 cu.yd. of the old 
concrete and the replacing to new 
dimensions of 140 cu.yd. All of this 
work was done without disturbing the 
operation of the adjacent unit. 


Foundation Rebuilt 


The accompanying _ illustrations 
show the foundation with the old con- 
crete cut away for forming to the 
new shape and the reformed founda- 
tion ready to receive the new unit. The 
greater length of the new turbine was 
taken care of by entirely cantilevering 
the exciter and pilot exciter beyond 
the old foundation. To install and 
remove the field and exciter shaft it 
was necessary to cut an opening in 
the turbine room wall. This opening 
is now closed by an insulated steel 
panel. 
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Charts Show Ground Rod Depth 
for Any Resistance—In Advance 


Three-year grounding study establishes empirical relation between ground rod 


depth and ground resistance for single rods and groups in parallel — Permits 


accurate material estimates on grounding projects in advance of construction 


R. M. SCHAHFER* and W. H. KNUTZ,* Northern Indiana Public Service Company, Hammond, Ind. 





BY DRIVING individual ground rods 
as deep as 100 ft. and by paralleling 
moderately deep rods in groups of 
two to four, the Northern Indiana 
Public Service Company, between 
1937 and 1940, lowered the resistance 
of overhead ground wires on 246 
structure-miles of 132- and 66-kv. 
line to values of the 
order of 5 to 7 ohms per structure. 
In securing this desired low value 
of resistance a total of 5,182 ground 


transmission 





*Mechanical and electrical engineer. 


tEngi- 
neering department. 









rods were installed. Although the ma- 
jority of the rods were driven to a 
depth of 25 to 60 ft., one isolated rod 
was driven to a depth of 159 ft. 
Out of the extensive ground re- 
sistance measurements made and data 
collected in the course of this three- 
year project empirical relationships 
have been established between ground 
rod depth and ground rod resistance 
for both single rods and groups of 
rods in parallel which makes possible 
engineering prediction, in advance of 
construction, ground rod length and 



















































arrangement necessary to give any 
ground resistance required. 

Using these relationships, company 
engineers recently estimated that a 
total of 67,249 ft. of ground rod 
would be required to reduce the 
ground wire resistance of a 45-mile 
line. In actually driving the 1,372 
grounds on this line 61,026 ft. of 
ground rod was used—a difference 
of 9.25 per cent. This difference is 
believed to be small enough to dem- 
onstrate the value of the relationship 
established in this study. 
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FIG, 1—CHANGE in ground resistance to be expected by driving ground rods deeper—Curves in (a) show per cent reduction in 


initial resistance with depth when initial resistance is measured at 15 ft.; (b) when initial resistance is measured at 27-ft. depth 
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Work of reducing ground rod re- 
sistance by driving ground rods 
deeper is carried on under unknown 
and variable conditions. Earth is a 
non-homogeneous material and _ its 
resistance varies with many factors 
such as the kind of soil, the minerals 
present and the amount of moisture. 
As a further complication, as ground 
rods go deeper, layers of soil are en- 
countered which have characteristics 
different from these layers through 
which the rod has already been 
driven. In general, soil stratas are 
more or less continuous over short 
distances, but may vary considerably 
for a distance of a few miles. 

Early in the work of grounding 
tests records were kept of only the 
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FIG. 2—RESISTANCE of ground in paral- 
lel does not follow theoretical sum of in- 
verse resistance law. Curves show rela- 
tion between number of rods in parallel 
and paralleling efficiency (ratio theoretical 
to measured parallel resistance) 
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FIG. 3—CHANGE of ground resistance with time for different rod 
lengths and arrangements 
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under 45 feet long. 


final results. It was then realized that 
this work presented an _ excellent 
opportunity to obtain valuable in- 
formation on the characteristics of 
deep ground rods. Accordingly, in 
later phases resistance tests were 
made when the first 15-ft. section of 
each new rod was in the ground, and 
again after each 6-ft. section was 
added to the rod. Records were kept 
of all tests and this information was 
used to compute the curves which are 
here presented. These curves, it must 
be realized, are the average of values 
found by test in the field. Individual 
rods will be found on which the re- 
sults are better, and others worse, 
than those reflected by these curves. 

It is a well-established fact that 
ground resistance decreases as ground 
rods are driven deeper. From our 
measurements of ground resistance of 
deep ground rods it was found that 
the variation of resistance with length 
followed a curve as long as subsoil 
remained homogeneous. 

We desired to correlate our results 
and determine factors to use in con- 
nection with the general theory that 
rods of approximately equal resist- 
ance at the same depth would change 
their resistance in the same propor- 
tion as they were driven deeper and, 
further, that the proportionate re- 
sistance reduction for equal additions 
to ground rods is not the same for 
different initial depths. 

From data obtained by test on 
1,965 ground rods several families of 
curves were drawn showing the 
change in resistance of single-rod 
grounds caused by driving to greater 
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Ten Things We Learned About 
Driving Deep Grounds 


1. Only experience will teach the differ- 
ence between soft earth and a broken 
rod. 

2. Soil full of rocks gives most driving 
trouble—rocks deflect rod and resulting 
flexibility absorbs driving force. 

3. A bent rod will continue to drive slowly. 

4, Soft rods bend—hard ones snap—we 
use 5-in. galvanized steel rod 0.35— 
0.45 deg. C. 

5. We use pointed first section 15 ft. long 
—additional lengths 6 ft.—join with 
couplings. 

6. Hand driving is too slow, expensive, and 
at times ineffective. 

7. Power driving is more economical and 
practical, 

8. We got best results with 60-lb. air ham- 
mer or 90-lb. gasoline hammer where 
right-of-way is inaccessible for com- 
pressor, 

9. A tool steel driving head should be 
used for the rod to prevent thread dam- 
age from driving. Thread the head to 

fit rod tight and seat firmly on end of 
rod, . 

. When you break a rod drive a new one 
and parallel the two. 





depth. Each family of curves was 
based on measurement of initial re- 
sistance at a different initial level— 
15, 27, 45, 63, 81 and 99 ft. Two most 
useful of the six families of curves 
are shown—one (Fig. la) with initial 
resistance measured at 15-ft. level, the 
other (Fig. 1b) with initial resistance 
measured at 27 ft. 

Practically all forecasting work 
has been estimated from the 15-ft. 
curves, but in doubtful cases it is well 
to check this forecast by driving the 
test rod to a greater depth. 


Parallel Effect 


Frequently the desired low value 
of resistance cannot be obtained with 
a single rod. In such cases additional 
grounds must be driven and connected 
in parallel. In our work we have used 
a spacing of 12 to 200 ft. for rods 
in parallel. 

We have found that the resistance 
of groups of rods in parallel is not 
obtained by the simple formula 


1 ] ] 1 1 
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=— + 
R R, R R,; R, 
for resistance in parallel, but is in 
general higher. 
In the accompanying Fig. 2 results 
of tests on 967 groups of rods have 
been plotted. In the curve paralleling 
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efficiency (ratio of theoretical parallel 
resistance to measured resistance) is 
plotted against the number of rods 
in parallel with the spread of values 
from maximum to minimum and 
weighted mathematical average 
shown. Owing to the small number 
of ground rods in some of the parallel 
combinations, the curve indicated as 
the mathematical average is evidently 
at variance with average results. The 
arbitrary curve indicated as “Trend” 
is believed to be near the average 
value. Owing to the fact that parallel 
combinations seldom exceed four or 
five rods in parallel, values for more 
rods in parallel are of diminishing 
importance. 

Some thought was given to deter- 
mining whether the depth of rods be- 
ing tested in parallel had any effect 
on the efficiency of paralleling. How- 
ever, careful investigation shows no 
definite relationship between depth of 
rod and paralleling efficiency. Hence, 
we have concluded that depth has lit- 
tle effect on the factor for paralleling 
ground rods. 


Increase in Resistance 


Increases in measured resistance of 
deep grounds have been found within 
a few hours after completion of driv- 
ing the rod. In such cases the period 
of increasing resistance is generally 
less than two hours, after which re- 
sistance remains constant. A few 
blows with the hammer will restore 
resistance to its original value, but 
then the increasing cycle repeats it- 
self. Increases of from 5 to 100 per 
cent have been noted. 

A possible explanation is that the 
coupling between rod lengths cuts a 
hole larger than the rod; the rod, 
being in compression, is probably 
bowed against the side of the hole. 
When driving is discontinued the rod 
straightens and loses contact area. 

To determine the change in re- 
sistance of rods over a period of time 
100 ground rods have been chosen 
for periodic check. To date, the period 
over which these tests have been made 
is insufficient to make any final con- 
clusions. However, this tendency 
seems to be that the deeper single 
rods show slightly less increase than 
the shorter rods (see Fig. 3). As 
rods are paralleled the change in 
\verage resistance and in the spread 
maximum and minimum values is 
less than that of single rods. 

The information given in the pre- 
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vious curves, except for time effect, 
has been reproduced in one final cal- 
culating chart (Fig. 4), which can be 
used for predicting the length of 
ground rod needed to obtain a given 
resistance by either a single rod or 
by rods in parallel. 

For estimating purposes, 15-ft. test 
grounds should be driven and re- 
sistance measured at the test loca- 
tions. These values are then inserted 
in the calculating chart to determine 
the footage of rod needed for the en- 
tire line. Care should be taken, how- 
ever, to avoid unusual locations for 
test grounds, such as low, wet spots or 
dry, sandy spots, unless such loca- 
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2. Extend horizontally to number of rods 


3. Extend downward to mpooe fine show- 
bot olep 


tions are typical of the entire line. 
Test locations should be about a mile 
apart unless there is a general change 
in elevation. Readings of resistance 
should be taken at intervals as the 
test rod is driven to see that the re- 
sults are following @ smooth curve. A 
broken curve indicates a broken rod 
or non-uniform soil, either of which 
destroys the value of the information 
for purposes of prediction. While 
more consistent results are obtained 
if test rods are driven to a resistance 
of 40 ohms or less, most of our pre- 
dictions are based on the results ob- 
tained at 15 ft. There will be a large 

[Continued on page 120) 
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1. Locate desired resistance on ordinate §. Extend downward to abscissa to 


obtain depth of ground rod. 


: Example 

Desired resistance, 6.5 &hins 

Tested resistance at 15 feet 30 ohms 

! Rod &2 feet deep will resu/t tn 6.5 ohms 

2 Rods, each 40 feet deep will result . 
in 6.5 ohms 


FIG. 4—CHART for calculating length and arrangement of ground rods 


to give any desired ground resistance 
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Transmit River Stages 
With Radio Gages 





Devices prove valuable in transmitting information on river stages from 


points not reached by existing communication facilities — Advance warn- 


ings of incoming floods advantageous in making construction schedules 


ALBERT S. FRY, Head Hydraulic Engineer, Tennessee Valley Authority 





RADIO GAGES developed by the 
Tennessee Valley Authority engineers 
have proved extremely valuable and 
indispensable in transmitting infor- 
mation on river stages and rainfall 
from parts of the Tennessee basin 
where no means of rapid communica- 
tion exists. 

These radio stream gages consist 
essentially of five parts: Selector, 
keyer, transmitter, electric clock con- 
trol—time switch—and batteries. Fre- 
quencies of 2,844, 2,296 and 2,288 
kilocycles are used, with power of 
15 watts. The equipment usually is 
installed in a concrete well of the 
type used by the United States 
Geological Survey in stream measure- 
ment work. Automatic recording 
stream gage records are maintained 
at the same locations as the radio 
gages and the latter are not utilized 
to give a continuous record of stages. 


Float Motion Radioed 


The selector provides an auto- 
matic mechanical means of setting up 
electrical contacts which will corre- 
spond at all times to the stage of the 
water in the river; these contacts are 
energized only at times of “broadcast- 
ing.” On one side of the selector is 
mounted a float wheel over which is 
suspended carrying a float on one end 
and on the other end a counterweight 
similar to that used on a stream gage 
recorder. ° 

Rise or fall of the water surface in 
the gage well with the resulting move- 
ment of the float turns the float wheel. 
This movement is transmitted by a 
set of brass spur gears to the lower 
selector axle, on which are mounted 
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nine contact disks. The periphery of 
these disks is not circular, but is cut 
out to correspond to a definite stage. 
The disks rotate over a block in 
which are nine mercury troughs, one 
for each disk. According to the river 
stage, the periphery of each disk 
either does or does not contact the 
mercury. 

The disks on the lower axle, begin- 
ning with the right disk, represent 0, 
0.02, 0.03, etc., up to 0.09; there is 
no disk for 0.01 foot. The contact 
corresponding to that stage is con- 
nected directly to the negative side 
of the battery and its contact is always 
closed. This eliminates one set of con- 
tacts. The other axles are similar. 

As the lower axle rotates, its disks 
(for hundreds of feet) are lowered 
into the mercury troughs in proper 
order until all nine of them are in 
contact. As the stage continues to 
rise more than one-tenth of a foot, 
the lower axle completes one revolu- 
tion and transmits this movement 
through gears to the middle axle, 
thereby rotating this into position so 
that the contact disks indicate the 
number of tenths of feet. The upper 
axle and disks are similarly rotated 
by gear transmission as the middle 
axis rises more than one foot. Finally, 
the ten-foot single contact on the top 
of the selector is closed by gear action 
after the top axle has rotated through 
ten feet of stage. If the stage rises 
higher than the 19.99 feet indicated 
by the gage, the engineer listening in 
knows that fact by watching closely 
the trend of a plotted hydrograph 
which he keeps. On some instruments, 
incidentally, stages are broadcast in 
tenths rather than hundredths of feet, 
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which requires changing of gears on 
the selector. 

Each of the mercury troughs of the 
selector is wired to a contact imbed- 
ded on the inside rim of the dial of 
the keyer corresponding to the river 
stages. These contacts pass through 
the wall of the rim and are wired 
to octal sockets which make connec- 
tion with the selector. A double-wip- 
ing contact arm revolves during the 
broadcasting period, passing  suc- 
cessively over the contacts for the call 
letters of the station, the ten-foot 
contacts, the feet contacts, the tenths 
of feet contacts and the hundredths 
of feet contacts in this order. A six- 
volt motor drives the contact arm at 
a speed of approximately one revolu- 
tion per minute. The keyer contacts, 
the selector disks and the solenoid 
of a six-volt relay are in series; the 
relay is not energized unless the selec- 
tor disk is in contact with the mer- 
cury in the trough when the revolving 
arm passes over the corresponding 
keyer contacts. 


Decimal Dials 


When the river stage is below the 
first digit for any selector axle only 
the right-hand disk, which is the zero, 
will be contacting the mercury. This 
is connected to its respective shorting 
bar on the back part of the keyer rim 
and transmits a long dash signal. 
When the stage is 0.01, 0.10 or 1.00 
none of the disks will be contacting 
the mercury, but since the contact 
for such stages is always closed, the 
corresponding contact on the keyer 
will be the only one that is energized 
and from which a signal will be sent. 
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The transmitter is a self-excited 
crystal-controlled unit capable of 
using either one or several tubes. The 
crystal is ground to the exact operat- 
ing frequency with a capacity of 75 
radio-frequency milliamp. Whenever 
the solenoid of the keyer relay is en- 
ergized the contacts are closed, clos- 
ing the “— B” lead of the transmitter, 
which allows the tube to oscillate. A 
directional antenna between 175 and 
200 feet long is used, with one end 
mounted on a mast at the stream gage 
house and the other on a built-up 
frame or tree. The signals are sent in 
simple code. Call letters identifying 
the particular gage are sent in Morse 
code. This is followed by the stage 
signals, with a short dash represent- 
ing each digit and a long dash repre- 
senting zero. 

Power is supplied by one six-volt 
lead cell storage battery and eleven 
45-volt “B” batteries. Ordinarily two 
six-volt lead cell batteries are used in 
parallel and these operate satisfac- 
torily for about four weeks before 
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recharging. The heavy-duty “B” bat- 
teries last from six to eight months 
with the instrument broadcasting at 
two-hour intervals. 

A spring-driven “Sangamo” time 
switch with tube contacts 
controls the broadcasting of stages. 
A six-volt d.c. motor winds the main 
spring, which, in turn, drives the es- 
capement and the mercury contacts. 
Ordinarily gages are set to transmit 
at two-hour intervals, with time stag- 
gered for different gages. The trans- 
mitting period is about five minutes, 
which allows a repetition of the sig- 
nal five times. This repetition makes 
it possible, under poor reception con- 
ditions, to piece together a complete 
report by listening to the full broad- 
casting period. 

Stages from the radio gages are 
received at more locations 
using standard short-wave receivers. 
With the lower power used for the 
stations, reception usually is planned 


within 50 to 75 miles of the ga 


mercury 


one or 


o 
fe. 


It has been found, however, that it is 





RADIO STEAM GAGES transmit river stage information from remote places 


Five parts make up the assembly: (a) Selector in lower part of cabinet; keyer and trans- 


mitter in upper part; time switch controlling unit on top, and batteries, not shown. 


Posi- 


tion of disks on each axle of selector (c) indicates river stage through contacts made with 


mercury in troughs beneath each axle. 


Lower axle with its disks is for hundredths of feet, 


middle axle for tenths, upper axle for feet and single contact at top left for ten feet— 


total range, 19.99 feet. 


Double wiping contact arm (b) revolves during transmitting 


period, closing contacts around inner rim of keyer and energizing those which are also 
closed in the selector, depending on the river stage. Transmitter is in rear of keyer. 
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possible to receive the signals at 
much greater distances, particularly 
during the night hours. In the moun- 
tainous parts of the Tennessee basin 
signals sometimes are received better 
at locations farther distant from the 
radio gages than at less distant re- 
ceivers. 

The usefulness and dependability 
of these radio gages is illustrated by 
the forecasting that has been done by 
the Authority engineers during the 
construction of Hiwassee Dam. Above 
the dam are 966 square miles of steep 
fan-shaped watershed favorable to 
rapid runoff and quick-forming flood 
peaks. Considerable parts of the area 
were inaccessible to the usual means 
of communication and four rainfall 
and two river radio gages were in- 
stalled in addition to other stations 
reached by telephone and telegraph. 


Guides Construction 


Because of the short time required 
for floods to peak, it was important to 
furnish construction forces at the 
dam with information on the height of 
floods as many hours as possible in 
advance in order that construction 
equipment and operation might be 
protected and interfered with as little 
as possible. As soon as rain began 
falling the radio gages notified the 
forecasting engineers of the amount 
and location of the rain. On the basis 
of rainfall alone, stages were pre- 
dicted on the average within three- 
tenths of a foot of the actual crest 
and often within one-tenth of a foot 
twelve to fourteen hours prior to the 
flood crest. After the water had 
reached the streams and the stages 
had been transmitted by the radio 
gages to the forecasting engineers, 
the stages were predicted even more 
closely. Use of the radio gages made 
it possible to give sufficient warning 
to construction forces so that opera- 
tions could be planned for a mini- 
mum interference from floods and 
without loss to either work or equip- 
ment. During concreting operation 
bulkheads were constructed to eleva- 
tions slightly above predicted flood 
stages and work continued without 
interruption and with full confidence 
that the bulkheads would not be over- 
topped and the work lost. 

As a result of the experience gained 
during the construction of Hiwassee 
Dam it has been demonstrated that 
the radio gages will be of value dur- 

[Continued on page 117} 
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Residential Load Building 
at Zero Net Cost 


Jersey Central sales organization operates as independent depart- 


ment to produce a profit on sales and load-building activities — 


Seven campaigns annually, employee tips, commission plan aid sales 


B. A. SEIPLE,* Jersey Central Power & Light Company, Asbury Park, N. J. 





OUR merchandising load-building job 
is accomplished at no cost to operating 
expense; rather, it results in a profit. 
The reason for this unusual situation 
is that we in the sales department are 
a straight merchandising organi- 
zation. We are set up in the company 
as a straight sales group, and it is our 
job to clear a profit at the end of each 
year. Naturally we have to spend 
money on salesmen, on cars, on ad- 
vertising and on supervision and con- 
trol. But we sell enough electric mer- 
chandise on which we make the reg- 
ular merchandising profit to pay for 
our sales expenses. 

Because we are a utility, we keep 
an eye on load building and balance 
our efforts between lighting, minor 
appliances and major appliances. 

One illustration will perhaps clarify 
our approach to the whole subject of 
utility sales and load building. Over 
a considerable period of time we have 
been told that hand irons will result 
in more kilowatt-hours than ironing 
machines. Regardless of whether this 
is so, when we sell an ironing ma- 
chine, with its 40 to 45 per cent gross 
profit, the proceeds of that profit give 
us the money we need to go ahead 
with other load-building efforts. 


Combination Company 


Following the same principle, we 
maintain sales volume on electric 
refrigerators and the merchandising 
profit therefrom permits us to put 
more emphasis on ranges and water 
heaters. 





*Vice-president in charge of sales. 
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B. A. Seiple 


Jersey Central is a combination 
company; that is, it renders both gas 
and electric service to its customers 
through substantial investments made 
in gas and electric facilities by bond- 
holders and stockholders. One of the 
first jobs of management is to protect 
these gas and electric investments, 
and this is done by selling both serv- 
ices under policies which appro- 
priately and properly maintain and 
gradually increase the value and use- 
fulness of these investments. We do 
not want our gas sales operations to 
affect our electric plant investment 
adversely, and vice versa. 


ELECTRICAL 


This background of policy is im- 
portant to keep in mind because, as a 
result of it, it might be considered 
that only 53,275 of our total 84,909 
residential electric customers are in 
strictly electric territory and, there- 

“fore, logical prospects for 100 per 
cent electric sales effort. As a matter 
of fact, 95 per cent of these 53,275 
customers are subject to competitive 
utility gas service rendered at reason- 
able rates. 


Appliance Volume 


In 1930 sales for the year totaled 
$856,000 for all appliances, while in 
1939 sales totaled $1,185,000. The 
following table shows sales by years: 


BO aelawete $856,506.09 FIO i neeta $893,083.15 
See ccckw 856,081.32 PEO. i lisae 1,021 841.75 
Se seuss 588,875.49 POUR eakcan 1,257,090.19 
oot 569,527.74 cop ERE 1,120, 189.60 
TIO cues 582,485.02 Fe scx ster 1,184,922.59 


Sales of electric refrigerators in 
1930 totaled 844 units, while in 1939 
the total was 2,916 units. In 1930, 
439 electric ranges were sold, and in 
1939, 856 ranges. In 1930, 67 electric 
water heaters were sold, against 446 
in 1939. 


Sales of ranges 


1930, 439; 1931, 
1933, 138; 1934, 
1936, 745; 1937, 
1939, 856. 

Due to the impetus of this 


by years follow: 
331; 1932, 211; 
327; 1935, 501; 
996; 1938, 885; 


sales 


volume residential usage has increased 
on the average 31.5 per cent since 
1934, Five years ago, when average 
residential usage was only 615 kw--hr.. 
the sales department adopted the cam- 
paign slogan “675 in °35.” By 1936 
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average residential usage was up to 
682 kw.-hr., and last year was up to 
a new high for the system of 809 
kw.-hr., an increase, as stated above, 
of 31.5 per cent over 1934 figures. 

Another characteristic of our terri- 
tory makes our kilowatt-hour con- 
sumption per residence customer ap- 
pear below what might be our usage 
were it not for our seasonal territory. 
This condition of having thousands 
of customers keeping their meters on 
all year in order to benefit by our 
yearly residence rate, but using the 
service for a period of four to six 
months, naturally reduces our sales 
per kilowatt-hour per residence cus- 
tomer appreciably. As an example, 
one of our extremely seasonal terri- 
tories, the Point Pleasant district, for 
1939 showed an annual domestic con- 
sumption per customer of 588 kw.-hr., 
compared to three of our yearly dis- 
tricts—Millburn with 1,220 kw.-hr., 
Summit with 1,120 kw.-hr. and Mor- 
ristown with 1,026 kw.-hr. 

It is this sort of load building 
which produces—(1) new revenue for 
the company to compensate for 
revenue lost through rate cuts, and 
(2) the new revenue needed to take 
care of added tax burdens and other 
company expenses. 


“Ways and Means” 


The final major point concerns, of 
course, how do we do it, what plans 
are made, what policies are followed. 

In the first place, we firmly believe 
that it pays to hire good salesmen and 
to keep them happy. Mail order 
premiums, points, credits, etc., are no 
substitute for cash in the salesman’s 
pocket. My thought is that a salesman 
with money in his pocket, and seeing 
an opportunity to add to it, will work. 
He has a real incentive to go out and 
sell. The customer benefits certainly, 
and the company benefits, and, in our 
case, the salesman benefits too, in 
cold hard cash. 

We have 36 to 38 salesmen; their 
average term of continuous service 
with us is now 7} years, and the 
average income is nearly $3,000 per 
year. We pay salary, plus commission 
(not a drawing account), and the 
commissions are set up to pyramid 
rapidly with increased sales results, 
somewhat like the way federal sur- 
‘axes pyramid on increased income. 

Next, we seek an outstanding sales 
value. We like a product that enables 
is to give the customer $1.10 of value 
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for $1 of cost. You can then sell your 
own salesmen on this added value 
and they in turn can sell it to the 
customer. 


Seven Campaigns 


Our salesmen are provided with 
seven campaigns per year, supported 
by outdoor and newspaper advertis- 
ing, special customer inducements, 
which in the case of electric ranges 
takes the form of an electric range 
aluminum set; free installation of 
electric ranges and a special com- 
bination purchase feature earning a 
10 per cent discount if two or more 
major appliances are purchased at 
one time. These features are for cam- 
paign periods only. 

In addition to these conventional 


EMPLOYEE 


Interested in 


Remarks 
When Interviewed 
Name of Employee 


CARD 


the company. Thousands of dollars 
of merchandise have been sold 
through employee “tips.” 

Ten years ago “tips” were turned 
in by relatively few employees. Since 
that time, especially in the spring 
refrigerator campaign, we have made 
repeated early morning, lunch or late 
afternoon trips around the entire 
territory, talking to employee groups 
and stressing the importance of em- 
ployee co-operation. Better than 50 
per cent of our employees took part 
and earned money through the “tip” 
system last year. The result is that 
last year more than $10,000 was paid 
out to employees in tip commissions, 
and more than $400,000 worth of 
merchandise was sold as the result 
of tips. 

The number of different employees 


POWER & LIGHT CO. 


Date 


(erecnssvsnne~--venstensensngenn~~~seeenseetearnnvevesssnnnsc 


‘District 
Payroll 





Tips turned in by employees on these cards help Jersey Central salesmen sell 2,000 
refrigerators in a 60-day campaign. Last year employees’ sales tips resulted in 


merchandise sales of $400,000 


aids, there are others, such as cam- 
paign window displays, field as- 
sistance from manufacturers’ repre- 
sentatives, from home service girls 
and from the system of encouraging 
sales tips from employees. 

For 1940 the campaign schedule is 


as follows: 
Clearance sales to reduce 
merchandise stocks 
Washers, ironers ........ 
Ranges, water heaters.. 
Refrigerators ........ 
Ranges, water heaters 
Washers, ironers .... 
Ranges, water heaters 


Jan. 1-20 

Jan. 20—Feb. 25 
Feb. 28——March 31 
April !—June | 

.. June 12—Aug. 12 
.... Aug. IS—Oct. 14 
-.++.. Oct. 23—Dec. 23 


Employee Co-operation 


One of the most substantial sources 
of help to the salesmen has been the 
co-operation of other employees in 
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turning in tips increases each year. 
The salesmen, naturally, also know the 
value of employee co-operation and 
do their best to obtain it. 

Our dealer co-operation plan works 
satisfactorily, in part because we take 
no undue advantage of our position 
as a public utility. Dealer co-operation 
used to mean, too frequently, dealer 
subsidization. Instead, we work hard 
to sell electric appliances and lighting. 
We sell at established prices and the 
terms which we offer the customer 
are the same as those which can be 
offered by all the responsible dealers. 

Furthermore, installations such as 
ranges are made by dealers. The 
company, not the customer, pays the 
dealers a flat rate on the range 
installation. 
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Editorials 


S. B. WILLIAMS, Editor 





Trend in Improved 
Rural Service Standards 


CONSUMERS served by rural electrification are begin- 
ning to expect better service. For a year or two following 
their attachment to the new line they usually were so grati- 
fied at having the service at all that interruptions were tol- 
erated complacently even when storms left them without 
service for a few days. But, when after weeks and months 
of sustained service, they discarded the kerosene lamps 
and let the sad irons rust, they quite naturally want no 
more sustained outages. They also begin to expect more 
uniform voltage. 

All this is just human nature but it nevertheless is 
commanding for rural lines the steady introduction of 
protective and regulating devices. Groups of lines that 
originally had not a single voltage regulator now have 
dozens of boosters. Reclosing breakers are in some in- 
stances replacing single-shot protection. Sectionalizing is 
taking place. Larger transformers than the original 14-kva 
are favored. Capacitors are being applied. Emergency 
transformers with taps to meet all used voltages are 
being provided. 

Not all these auxiliary devices are being adopted for 
any given line or by any given cooperative for its group 
of lines but the trend is being experienced in the aggregate 
—a trend which is certain to increase the cost of render- 
ing rural service. Whether the increased cost will be 
justified in terms of revenue remains to be seen. While it is 
taking place the managers of the rural projects are going 
to experience some of the dilemma of the power com- 
panies with suburban and urban lines—how far can one 
go in improving the service without outdistancing the 
margins available from the revenues. It looks as if the 


power companies were to have no monopoly of the worry 
about making both ends meet without an overlap of 
the cost of bettered service against the lowered revenue 
from attractive rates. 
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Wind Power Gets a Chance 
To Prove Itself 
ENGINEERS will follow with intense interest the experi- 


mental wind power installation to be completed near 
Hubbardton, Vt., during the coming year, where it is 
planned to develop 1,000 kw. by an initial unit under 
full-load conditions of operation. For over four years 
studies have been in progress by the co-operating manu- 
facturing and research interests identified with the under- 
taking, and much data have been obtained in relation to 
climatology, air movement, air turbine design, and other 
factors of importance to the project. The Central Vermont 
Public Service Corporation is to utilize the plant as a 
power source supplementary to its other generating facili- 
ties, and the installation is large enough to furnish valu- 
able information to the industry as to its economic aspects 
and the mechanical requirements of such work. 

The backers of the development are wisely avoiding 
premature claims as to prospects; but all that leading 
authorities on aerodynamics, turbine design and weather 
conditions can contribute can be counted upon to make 
the experiment significant.. General Electric, S$. Morgan 
Smith Co., California Institute of Technology, the Gug- 
genheim research interests, Massachusetts “Tech”, the 
U. S. Weather Bureau, and Harvard University (Blue 
Hill Observatory) are among these. 

The undertaking is being conducted for the purpose 
of finding out the possibilities and limitations of the 
situation on a factual basis. There is good reason to believe 
that the reliability of wind power on the Green Mountains 
as a producer of kilowatt-hours over stated calendar 
periods is likely to prove surprising. There are enticing 
possibilities here in connection with the co-ordination of 
hydroelectric plant and storage operation with wind power 
installations, as well as potential economies in investment 
and operating costs upon which experience at “Grandpa’s 


Knob” should throw valuable light. 


Rate Reductions by Dividend 


ONE of the unsatisfactory things about a rate cut is that 
if it registers at all with the customers it isn’t for long. 
The first month’s bill under the new rate might make an 
impression on a reasonable number of customers but 
there is no permanency to it, although the savings go on 
month after month. 

A suggestion for insuring the permanency of cus- 
tomer appreciation of savings through lower rates has 
been made this month by Reddy Kilowatt. He proposes 
instead of a rate cut an annual dividend by check for the 
savings that the customers earn by reason of increased net 
beyond the allowable rate of return. This is likened to the 
premium dividend of insurance companies. 

Whether this kind of a rate reduction would meet 
with favor on the part of state commissions we do nol 
know. Because it leaves so much in the determination of 
the accrued savings to the companies it is likely to arouse 
considerable opposition. 
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Whether the plan would bring in its train any 
political repercussions would be found out only by prac- 
tice. It does appear, however, as though a rate with an 
annual rebate might open the doors to utility baiters. 

There are unquestionably a number of practical 
details that would have to be worked out before putting 
the suggestion into practice. For instance, just to mention 
a couple, is the dividend payable prior to the end of the 
year to customers who discontinue service? Is the divi- 
dend a straight percentage applying to all classes of 
customers alike and to all rates? 

These are but some of the objections that will be put 
up to the proposed dividend plan for rate reductions. 
Nevertheless, there is sufficient merit in the end result to 
be obtained that the idea should not be unceremoniously 
relegated to the dust heap with the statement—it won't 
work. Thousands of dollars are spent on advertising by 
utilities telling about the rate reductions ahead of time. 
The effect of this expenditure unfortunately is very short- 
lived. Here is a suggestion for extending the life of 
customer appreciation of savings indefinitely. If the 
suggestion in its present form will not work, perhaps 
some modification will. 

There is a point, however, that should be considered 
seriously by any company that contemplates using this 
suggestion. It will work only if the company is willing 
to do its share to make dividends for the customer. For 
the last several years rate reductions have been forced on 
the companies prior to their being earned with the result 
that the companies have had to make them up through 
improved load building and other economies of a man- 
agement, financial and operating nature. If the dividend 
plan of rate reduction were to be used the companies 
could not relax in any of these operations but would have 
to use the same degree of earnestness as is now exercised. 


Locating Line Faults 
MUCH PROGRESS has been made in devising methods 


for locating faults in power cables. In fact there are 
available enough diverse approaches to meet the need 
of almost any likely circumstances. Remarkable precision 
has been obtained in some cases and thus much time 
is saved in getting to the right spot, pulling out the 
right length of cable and quickly repairing the difficulty. 

Overhead lines are less often duplicated and they 
cover far wider territory. A few of their faults are as 
permanent as are most of those associated with under- 
ground cables. To this proportionate extent there is the 
same occasion to save time by locating the faulty section 
quickly. Instances are not at all uncommon where it takes 
three times as long to locate the trouble on overhead lines 
as to rectify the difficulty after its location is established. 

With the ever growing urge to keep the service going 
one naturally hears comments like “I wish I could find a 
quick, reliable method of finding overhead line faults.” 
()uick automatic clearing of faults is not the whole answer 
because a certain percentage does not clear. There is, 
therefore, in this situation a challenge to engineers to 
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devise a test method which will be nearly universal for 
all reasonable values of line voltage, conductor character- 
istics, separation, insulation and leakage and shunt paths. 
It is a large order but maybe the available cable fault 
locators can be extended to cover a wide range of over- 
head lines or maybe carrier and radio methods will lend 
themselves best for some of the situations. Even more 
promising may be the chance to adapt the distance-relay- 
ing principle to measurement purposes. 


Aluminum the Number One 
Power User 


THE ANNOUNCEMENT a few days ago of the filing by 
Nantahala Power, an Aluminum Company subsidiary, of 
intent to build a 300,000-hp. hydro project on the Little 
Tennessee River further emphasizes the position that 
national defense has forced aluminum into as the nation’s 
No. 1 consumer of electricity. By the middle of 1942, 
according to present programs, well over a million horse- 
power will be used in producing this essential metal. 

Privately owned utilities have not been called on to 
serve any of the national defense requirements for 
aluminum. Bonneville and TVA will supply a large block 
of the power requirements but the greatest load will fall 
upon the Aluminum Company’s own plants. It is unfortu- 
nate, in a way, that more’ power could not be taken 
from the available supply on the Columbia River. The 
location of the power, however, with respect to the mills 
and the market make it appear as though the amount 
already contracted for the Northwest was larger probably 
than was warranted solely by economics. 

In view of this extraordinary pyramiding of power 
demands for aluminum production one cannot help 
wondering what will happen to plants supplying this 
power when the emergency is over. That it does not 
happen to be private utility load is immaterial. The power 
that will then be released will have to find a market. 


No Spies in Georgia Power 
IN CAMPAIGNING against the Republican candidate the 


chairman of the Democratic National Committee accused 
the Georgia Power Company, while Mr. Willkie was head 
of the parent company, of employing people to spy on its 
employees. In spite of the fact that the organized labor of 
Atlanta is pro-Roosevelt, its official paper, The Journal 
of Labor, repudiated Mr. Flynn’s statement unequivocally. 

Our only point in singling out for comment this 
action of Atlanta’s organized labor is to show that labor 
can and will be fair when the right spirit of friendly rela- 
tionship between employer and employee exists. Labor 
will be quick to resent any unfounded criticism against 
a fair employer. 

The Georgia Power Company is to be complimented 
on this relationship. It didn’t come, however, without a 
lot of hard work and understanding by the head of the 
company. It wasn’t something he was willing to delegate 
to a lot of subordinates. 5 
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A STUDIED attempt to build up pub- 
lic feeling against the very word “util- 
ity” is observable in the New Deal 
technique against Willkie. There is no 
effort whatever to discuss the funda- 
mental issue of public versus private 
ownership. Especially since Willkie’s 
speeches in the Northwest advocating 
completion of huge government hydro 
projects now under construction, but 
the right of individual localities to 
determine whether they shall be served 
by public or private ownership—this 
last the same position incidentally 
which Roosevelt took prior to his elec- 
tion in 1932—the attacks have taken 
another tack. 

The effort seems to be to make 
Willkie out a political corruptionist 
in the various battles in which his 
companies engaged in Tennessee. As 
these constitute the part of Willkie’s 
life which made him a national fig- 
ure, through his fights with the TVA, 
it is interesting to examine what the 
people who know most about the 
facts in the case think. 

The New Dealers have tried their 
utmost to make a case of the alleged 
crushing of a newspaper in Chatta- 
nooga, the News, by Willkie’s com- 
pany. They are laying so much stress 
on this that a brief recital of the facts 
seems to be in order. 


The Facts in the Case 


This News was inherited by George 
Fort Milton, a young man with a 
flair for politics, and regarded by 
some as an able writer, but a very 
poor publisher. He was always neg- 
lecting his paper to indulge his pas- 
sion, first for politics, which made 
him one of the crusaders for Wil- 
liam G. McAdoo as long ago as 
1924, at the Madison Square Gar- 
den convention, and later an author 
of a book requiring long research 
at Washington. 

Meanwhile his inherited newspaper 
property began languishing. Finally 
the owner of a small grocery chain, 
Roy McDonald, who had gotten tired 
of this paper’s advertising rates, be- 
gan to use a “throwaway” with his 
own ads. Gradually he expanded this 
“throwaway” until he made it a daily 
newspaper, while George was re- 
searching in Washington. 
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By CARTER FIELD 


This noted journalist gives his personal 

comments and interpretations on current 

happenings affecting the electrical in- 

dustry. His background and his location 

at Washington make his thoughts in- 

formative and interesting even though 
all may not agree with him 





The federal tax system provided 
an easy subsidy for McDonald. He 
could spend lots of the profits of his 
successful grocery stores buying ads 
in his struggling newspaper. Of 
course he did not advertise in his 
competitor, the News. 

The News finally was in such trou- 
ble financially that Cordell Hull, sec- 
retary of state, put his fellow 
Democrat from Tennessee on the State 
Department payroll, at $8,000 a year. 

No one in the State Department 
ever seemed to know just what 
George Milton was doing for this 
money. Newspaper men figured he 
was there to press-agent Hull for the 
presidency. Stories were printed about 
this. Most Washington correspondents 
thought Hull was just kind hearted, 
and, as the State Department did less 
in the way of paying political debts 
than most there was no criticism. 

Meanwhile, in his new political 
role, Milton lolled around Washing- 
ton and his paper continued to in- 
crease its red ink figures. 

Then came the famous Chatta- 
nooga referendum, on whether the 
city would have a public ownership 
electric system or continue with the 
Tennessee Company. 

The News fought for government 
ownership. The Times, the morning 
newspaper, and the grocer’s paper, 
the Free Press, fought against it. 
Roosevelt’s promise to build a 
twenty million dollar dam just out- 
side the city if the referendum passed 
seems to have been the real issue. 
At any rate the New Deal won, 
handily. 

Then Milton brought the special 
Congressional Committee to look into 
this “scandalous” case of a giant 
power combine seeking to coerce a 
newspaper with “reprehensible” 
methods. The net effect of this was 
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That Newspaper Smear 


to disclose to all advertisers that 
the News was on its way down—the 
Free Press was on its way up! 


Failed Twice 


Milton’s News, in which Francis 
Biddle, counsel for the special com- 
mittee and chief whitewasher of TVA, 
had invested a little money, finally 
collapsed. Milton started a new paper 
in which again Biddle, this time 
joined by Senator George Norris, 
contributed. It failed too. Too much 
Milton. 

Now, it may be said, the foregoing 
is a very biased account of what 
happened. The writer happened to 
cover those hearings of the Con- 
gressional Committee, three full days 
of which were held at Chattanooga 
on nothing else but this “suppressing 
a newspaper” and this referendum 
fight. 

The writer does have a decided 
opinion about it. He would be barred 
from any jury because of this. 

But what do the people think who 
really know the whole story, the 
people who lived through it, who 
knew about Milton’s newspaper long 
before this fight started, and since, 
the people who are in the best posi- 
tion to know all about what Willkie 
did, not only in this case, but in 
every detail of Willkie’s whole long 
fight with TVA? 

First and foremost, there is L. J. 
Wilhoite. Mr. Wilhoite is and was 
the chairman of the Electric Power 
Board, of Chattanooga. He fought 
Willkie from soup to nuts all through 
that referendum battle. He is one of 
the most fanatic pro-government 
ownership of the electric industry 
men this writer has ever met. On 
the witness stand before that con- 
gressional committee he did a mag- 
nificent job—against Willkie. 

Just after the Philadelphia con- 
vention, Mr. Wilhoite remarked to a 
group of friends: “Of course, if 
Roosevelt is nominated, I will have 
to vote for him. But if the Democrats 
nominate anybody else, I will vote 
for Willkie.” 

According to a recent survey by 
Time magazine, there are eight out- 
standing newspapers in Tennessee. 

[Continued on page 110| 
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Power Demands Largest 
in Aluminum Production 


Needs in national defense program will require large blocks of 
power—Plans three additional units at plant at Bonne- 
ville—New plant proposed in TVA area 


Production of aluminum has become 
the first—and to date only—major con- 
centrated demand for electric power of 
the expanding national defense pro- 
gram. Developments of the past week 
indicate that Aluminum Company of 
America, probably already the greatest 
single power user, by mid-1942 will be 
using at least one million horsepower 
of generating capacity for its combined 
normal and defense operations. 

Provisions made only last June to 
expand TVA to provide additional 
power for expected increased need for 
aluminum already have proved far short 
of meeting now-anticipated demands 
for the metal. As a result: 

1—The defense commission  an- 
nounced that Aluminum Co. is plan- 
ning three additional units to its plant 
at Bonneville, in the Pacific Northwest, 
which was opened only last month, to 
use 100,000 kw. of power from the Bon- 
neville-Grand Coulee pool. 

2—Nantahala Power & Light Co., 
subsidiary of Aluminum Co., filed with 
the Federal Power Commission a decla- 
ration of intent to construct a 300,000- 
hp. hydroelectric project on the Little 
Tennessee River near Fontana, Tenn. 

Both these projects are in addition to 
the contract announced two weeks ago 
by which TVA will supply the Reynolds 
Metals Co., soon to enter the aluminum 
production field, with 20,000 kw. of firm 
and 40,000 kw. of secondary power, and 
to the allocation of 65,000 kw. of TVA’s 
new defense power to Aluminum Co. 

The new Bonneville power contract 
has not been signed, but negotiations 
are proceeding rapidly. The plant addi 
tions can be built almost as quickly as 
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the needed power is available. 

FPC either must rule that the Fon- 
tana dam needs no federal license or 
grant such a permit before the Nanta- 
hala project can be started. It is ex- 
pected the commission will decide, 
rather promptly, that the project re- 
quires no license. Objections from TVA 
that it might want to develop the Little 
Tennessee for its own system blocked 


the Fontana project several years ago. 

But TVA recently got additional 
funds from Congress for expansion in 
the name of national defense and it has 
no immediate prospect of being able 
to take on the Fontana project, too, 
while Nantahala has both the money 
and the defense argument weighing in 
favor of a green light from FPC now. 

The proposed hydro project would 
consist of an earth and rockfill dam 
having crest length of 1750 feet and 
maximum height of 470 feet, a reservoir 
with one million acre-feet of usable 
storage, two 26-foot diameter main tun- 
nels with two penstock tunnels extend- 
ing from each main tunnel to a com- 
bined length of 300 feet. The power 
house would have four units of 50,000 
hp. each, operating under gross head 
of 426 feet. No estimate of cost was 
announced. 
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UTILITY DRUM CORPS WINS NATIONAL CHAMPIONSHIP—Joseph L. Schuber, proud 
manager of the Commonwealth Edison post drum and bugle corps, that won the 
national championship at the American Legion convention in Boston, receives con- 
gratulations of Edison Company president, Edward J. Doyle, as Charles Y. Freeman 


(extreme right), chairman of the company, looks on. 


The occasion was a victory 


luncheon for the post sponsored by Mr. Doyle. Also in the picture, left to right, are 
Fred Specht, drum major, John F. Gilchrist, vice-president of the company, and Edward 
Johnson, post commander 
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FIRST FOUNDRY CONNECTED—Pouring a melt from the 230-kw., one-ton furnace at 
Vancouver Iron & Steel Foundry in Washington, first connected in Northwest 





St. Lawrence Power 
Plan Moves Forward 


President Roosevelt announced this 
week at the White House press confer- 
ence that he had allocated $100,000 from 
his “blank check” funds to begin test 
borings, etc., for a single dam power 
project on the St. Lawrence. The job is 
to be carried on jointly by temporary 
committees of the two governments. 

Agreement for immediate water diver- 
sions at Ogoki and Long Lac to provide 
for greater power production on the 
St. Lawrence River was reached this 
week, according to Prime Minister 
Mackenzie King. The State Department 
in Washington also announced the 
agreement. 

The water diversion agreement pres- 
ently covers only 5,000 cu.ft. from Hud- 
son Bay watershed to develop 70.000 
hp. at Niagara. It does not include the 
other scheme of 10,000-ft. Niagara di- 
version. Ontario is to get the full 
amount of additional power at once, 
although diversion cannot be completely 
effective for some time. 

The Prime Minister’s statement de- 
clared: 

“In order to assure adequate power 
supplies to meet the requirements of 
defense production in the northeastern 
part.of the United States and Canada, 
steps have been taken to initiate imme- 
diately preliminary engineering and 
other investigations in order that the 
entire Great Lakes-St. Lawrence project 
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may be started without loss of a favora- 
ble construction season when final de- 
cision is reached between the two gov- 
ernments. 

“Meanwhile, to assist Canadian de- 
fense needs, the United States informed 
the Canadian government that it will 
interpose no objection to the immediate 
utilization of water for power at Ni- 
agara Falls by the Province of On- 


tario.” 


Public Power Group 
Buys Utility System 


Arrangements have been completed 
by the Consumers Public Power District 
of Columbus, Neb., to buy for $1,100,000 
the Southern Nebraska Power Co. of 
Superior. The purchase will be financed 
through the sale of bonds maturing 
serially in two to twenty-five years. 
John Nuveen & Co. of Chicago will 
head the underwriting group. 

Under the plan Superior will pur- 
chase the company’s distribution sys- 
tem in the city for $200,000. The Cen- 
tral Nebraska Public Power and Irri- 
gation District is expected to supply 
the power for all the company’s pres- 
ent system. 

Officials of Central Power Co., at 
Grand Rapids, Neb., will give due con- 
sideration to the offer of Nebraska City 
of. $1,150,000 for the company’s prop- 
erty in the city and the surrounding 
southeast Nebraska territory. 
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Utility Electrifies 
Vancouver Foundry 


Now operating on Portland General 
Electric Company’s lines is the Van- 
couver Iron & Steel Foundry, first in 
the Northwest to be completely electri- 
fied. The plant, which is operated by 
W. D. Hedge, was destroyed by fire a 
year ago, and when rebuilt this year 
was modernized throughout. 

Main unit in the new foundry is a 
l-ton melting furnace. It is a recondi- 
tioned Greene three-phase unit, supplied 
through a 400-kva. transformer fed at 
11 kv. The transformer is designed to 
serve a second, larger furnace, which 
may be installed at a future date. Aver- 
age peak of the present furnace is about 
230 kw. 

Annealing is handled in a Hagen, 
box-type furnace, which will attain 
1,650 deg. F., and which operates on 
240 volts, three-phase, drawing up to 
65 kw. It has a 20x 42-in. door open- 
ing and will accommodate work 5 ft. 
long. 

In addition there are two Young 
Bros. core-baking ovens operating at 
450 deg. F. One is a small cabinet or 
laboratory type, with inside baking 
space of 2x2x3 ft. It draws 9 kw., at 
220 volts three-phase. The other will 
accommodate a 4x 7-ft. car loaded to a 
height of 4 ft. 3 in. This has a 45-kw. 
capacity, is served at 220 volts, three- 
phase. Both have automatic temperature 
control and are fitted for recirculating 
systems with positive fan action. 


Seek $2,000,000 Loan 
to Build Power Lines 


Negotiations are to be started by the 
Brazos River Construction and Recla- 
mation District board for a federal loan 
of $2,000,000 to construct electric 
power transmission lines for serving 
municipalities and REA projects with 
power, according to R. D. Collins, busi- 
ness administrator of the district. 

The directors have agreed to put up 
$570,000 with the courts, in accordance 
with a recent Supreme Court decision, 
as a guarantee of payments to land- 
owners who sought and were refused an 
injunction against closing of the gates 
of the districts near Possum Kingdom 
Dam’s gates. 

* 


Signs Power Contract 


The Nehalem Valley Cooperative 
Electric Association of Clatsop County, 
Ore., has signed a 20-year contract for 
the purchase of 150 kw. of power from 
the Bonneville-Grand Coulee power 
administration. 
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Electric Cooking Council 
Maps National Program 


Promotion and publicity programs to be expanded with prize con- 
test to be repeated — Greenwood leads discussions — 


Porter named new Council chairman 


In each community, the utility com- 
pany is the stem-winder for all sales 
efforts. Therefore, the success of any na- 
tional campaign of the electrical indus- 
try rests upon the local operating com- 
pany, C. Ernest Greenwood told mem- 
bers attending the fourth annual con- 
vention of the Commercial Electric 
Cooking Council at Chicago last week. 
Joseph C. Porter, vice president, Kan- 
sas City Power & Light and newly- 
elected chairman of the Council, pre- 
sided at the sessions attended by manu- 
facturers, sales representatives and util- 
ity people from all corners of the United 
States. 


Good Foundation 


A good foundation has been laid by 
Council members in the past three years, 
Mr. Greenwood declared, displaying ex- 
hibits of 314 million council messages 
sent to customers, and 1,129 pages of 
business paper advertising compared, 
he said, to 414 pages by gas interests. 

The commercial cooking industry 
representing both heavy duty and coun- 
ter equipment is now in a position to 
grow rapidly from a solid foundation 
and, Mr. Greenwood said, in 1941 equip- 
ment manufacturers are to continue 
their advertising campaigns, there will 
be more Council promotion and a 
broader publicity program, the prize 
paper contest will be repeated and a 
new commercial sales manual is ready 
to go on the press, he said. 

Nine allies of the commercial sales- 
man were listed by Dan Brown of Port- 
land (Ore.) General Electric Co. as 
aids to more equipment sales. These 
were: customer service crews of the 
utility companies; the customers them- 
selves; the local restaurant association; 
kitchen equipment houses; equipment 
manufacturers; national council; na- 
tional restaurant association; business 
papers and allied trades. 


Small-town Selling 


Let’s give these commercial custom- 
ers what they want, Mr. Brown de- 
clared, in the form of more profitable 
operations and then utility companies 
will get what they want, more annual 
revenue. 

Describing his as small town terri- 
tory, Guy C. Smith, advertising man- 
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ager Cumberland County Power & 
Light, Portland, Maine, outlined survey 
procedures and sales programs found 
to be practical in such areas. 

It takes a happy welding of printed 
and personal salesmanship, he said, to 
implant four basic ideas in the minds 
of prospects: (1) that Cumberland 
County power sells commercial equip- 
ment (2) that it can be bought on a 
budget plan (3) that the wiring allow- 
ance may mean free installation (4) 
that the company is available for serv- 
ice at any time. 

There is a lack of coordination be- 
tween the large scale customer, the 
equipment manufacturers and the util- 
ity company in the opinion of L. Van 
Haften of Walgreen Drug Co.’s pur- 
chasing and research staff. He sug- 
gested that after manufacturers and 
utilities sell commercial equipment to 
a drug store that they find ways to 
insure that the equipment is kept in 
operation. 

At the luncheon sessions Christine 
R. Pensinger of Illinois State Food & 
Textile Service emphasized the re- 
sponsibility placed upon equipment 
salesmen due to the desires of state 
purchasing agents to purchase rugged 
quality material that will render long- 


term satisfactory service. Also empha- 
sized again was servicing responsibility 
for equipment. 

Other speakers were C. F. Loeffel of 
Ahrens Publishing Company on the sub- 
ject “Speak the Restaurant Man’s Lan- 
guage” and Henry G. Dooley, ELEc- 
TRICAL WorLD, on “Looking Ahead with 
Commercial Cooking.” Frank L. Rich- 
ards, Consumers Power Co., Grand 
Rapids, Mich., read his paper “How We 
Sell Electric Cooking” which had just 
been awarded first prize in the Council’s 
1940 contest. 





Florida Utility Plans 
New 30,000-Kw. Unit 


Florida Power & Light, anticipating 
continued growth in the Miami area, 
is contemplating construction of a new 
$2,500,000 electric generating plant, 
probably at Miami Beach, according to 
McGregor Smith, president. 

If present plans materialize, Mr. 
Smith said, construction on the new 
plant will begin within a year to meet 
demands expected during the 1941-42 
winter season. A 30,000-kw. extension 
is proposed. 





Air Unit Sales Advance 


Air-conditioning equipment sales are 
running ahead of last year’s record 
total, despite adverse weather condi- 
tions, E. T. Murphy, vice-president in 
charge of marketing, told 150 dis- 
tributors of the Carrier Corp. at a 
recent meeting in Chicago. 





COMMERCIAL COUNCIL MEETS AT CHICAGO—Manufacturers and utility sales people 
take time out for luncheon at the fourth annual convention of the Commercial Electric 
Cooking Council held in Chicago last week. Shown with newly elected chairman Joseph 
C. Porter, Jr., at head table, is Miss Christine Pensinger, guest speaker. 
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A.LE.E. Cincinnati Meet 
Draws Large Attendance 


Engineers discuss problems of flood control, weather forecasting, 


transformer designs, load regulation and communications 


— More than 600 delegates gather 


Jubilant, baseball-mad Cincinnati was 
happy host last week to the middle east- 
ern district meeting of the A.L.E.E. Some 
600 delegates, between World Series 
“Post-mortems”’, discussed more serious 
problems of flood control, long-term 
weather forecasting, transformer de- 
signs, load regulation on transmission 
lines, radio communication, radiant 
heating and problems of motor design, 
manufacture and operation. 

In an early session, C. G. Rossby, 
U. S. Weather Bureau, described experi- 
ments at Cambridge, Mass., in forecast- 
ing temperature and precipitation anom- 
alies five days in advance. If current 
experiments continue successful a cen- 
tral long-term weather forecasting bu- 
reau is contemplated at Chicago from 
which point five-day forecasts will be 
distributed by air mail, to various parts 
of the country. 


Flood Project 
Army engineers W. A. Farris, H. A. 


Seaman and R. C. Vogt, outlined consid- 
erations in the design of the Mill Creek 
Valley barrier dam flood-pump project 
at Cincinnati. Object of the project is to 
protect Mill Creek Valley (Cincinnati 
and suburbs) from damage by flood 
waters of the Ohio River backing up 
Mill Creek into the heart of Cincinnati. 
Power for pumping over the barrier dam 
will be supplied from two points on the 


Cincinnati Gas and Electric System over 
separate 66 kv. lines. 

C. W. De Forest, Columbia Engineer- 
ing Corp., indicated that the flood pump 
project will necessitate closing the trans- 
mission loop between Mitchell Ave. sub- 
station and West End station of the Cin- 
cinnati Gas and Electric Co., thus pro- 
viding a second 66 kv. loop around the 
city. He also described _ structural 
changes that have been made at West 







































































End and Columbia station to flood proof 
them. 

J. O. Fenwick and D. E. Wiegand, 
Line Material Co., described a new 
wound-core distribution transformer 
design in which a round coil is turned 
on a wound steel core of cruciform 
section, after the core has been wound 
and annealed. In the light of the cur- 
rent utility practice of heavily overload- 
ing transformers during peak hours, the 
authors found particularly significant 
the following design points: (1) lower 
exciting current due to absence of air 
gaps in the magnetic circuit, (2) re- 
duction of the copper to core loss ratio, 
brought about by reduction in copper 
loss—in line with industry need for 
higher all day efficiency, (3) lower re- 
actance due to the round coil, which, 
with lower IR drop in the windings, 
reduces impedance drop and improves 
regulation at all power factors. 





A.1LE.E. AT CINCINNATI—Seen among those attending the district meeting last week: L. to r: C. W. Rust, Armco; J. O. Fenwick, Line 
Material: C. C. Horstman, Westinghouse: David Wiegand, Line Material: J. S. Murray, Follansbee Steel: W. Jones, Armco; H. H. 
Henline, A.I.E.E.; Raymond W. Ager, University of California: R. W. Sorensen, president of A.I.E.E.; L. T. Blaisdell, General Elec- 
tric: and W. B. Morton, Philadelphia Electric. Top shows group around model of the projected Mill Creek Valley barrier dam flood 
pump project. 
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Discussion of this paper by H. A. 
Holmes, Monongahela West Penn 
Power Co., pointed to the need for low 
reactance transformers to combat low 
voltage conditions arising from the 
starting of fractional horsepower 
motors. Frank Sanford, Cincinnati Gas 
and Electric Co., emphasized (1) im- 
portance of the copper-to-core loss 
ratio as related to the load factor of 
distribution loads, (2) importance of 
improvements in regulation as related 
to flicker elimination, (3) importance 
of transformer temperature gradients 
in determining the loading of trans- 
formers for maximum economy, and 
(4) importance of adoption of mechan- 
ical hanging features in accordance 
with EEI-NEMA standards. P. L. Alger, 
General Electric, pointed out that the 
transformer was in some respects the 
direct opposite of the G. E. wound-core 
transformer. 


Current-Limiting Fuse 


A current-limiting fuse of high inter- 
rupting capacity, intended for protec- 
tion of potential transformers and other 
apparatus of small power consumption 
was described by H. L. Rawlins, A. P. 
Strom and H. W. Graybill, Westing- 
house. Discussion by A. D. Fishel, cor- 
respondent for Schweitzer and Conrad, 
noted that current-limiting fuses have 
been available for some time but were 
not considered a substitute for resistor 
and fuse combinations. 

Factors influencing the installation of 
a phase angle regulating transformer 
on a 132-kv. tie line which completes 
a loop between the Cincinnati Gas and 
Electric and the Indiana General Serv- 
ice Co. were discussed in a paper by 
FE. H. Bancker, General Electric, S. M. 
Hammill and J. W. Hanson, Cincinnati 
Gas and Electric, and M. H. Sauter, 
General Electric. 

Frequency modulation (FM) for 
utility two-way radio systems, although 
offering a tremendous opportunity for 
rapid convenient communication, should 
not be considered a cure-all, F. M. 
Link, F. M. Link Radio Co., declared. 
Experience has not indicated increased 
maintenance with FM over AM systems, 
Mr. Link pointed out. Summarizing 
recommendations regarding AM and 
FM systems, Mr. Link indicated that 
\M systems were preferable for small 
communities; for medium-sized cities 
\M and FM are equally suitable and 
for large cities with many multiple- 
story buildings FM is to be preferred 
as is also the case where mobile-to- 
mobile communication is desired. 

A comprehensive review of the theory 
of heat transfer with particular refer- 
ence to infra-red radiant heating was 
presented by Paul H. Goodell, C. M. 
Hall Lamp Company. 
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Holds Power Resources 
Adequate for Defense 


Electric Bond & Share stockholders told that private utilities can 
supply demands for electricity—Government expenditures 
held unjustified on economic grounds 


Stockholders of Electric Bond & 
Share Co. were warned at their annual 
meeting last week by Chairman C. E. 
Groesbeck that the future of private 
utilities in the Pacific Northwest was 
none too bright should Congress enact 
the Columbia River Administration bills 
for further expansion of government 
power projects in that area. 

At the same time President S. R. Inch 
asserted that Federal expenditures for 
additional power generating or trans- 
mission equipment in the name of na- 
tional defense needs cannot be justi- 
fied on economic grounds. Mr. Inch said 
that private power resources are equal 
to the demands of national defense and 
require no assistance with government 
funds. 


Seek Coordination 


In a prepared statement read by 
Vice-President S. W. Murphy, Mr. 
Groesbeck pointed out that “every effort 
is being made to avert the threatened 
destruction of values of the private 
utilities by bringing about coordination 
of the governmentally and privately 
owned facilities.” He declared that the 
coordination of facilities in the North- 
west can likewise eliminate unnecessary 
and heavy expenditures of government 
funds which should be used, particu- 
larly in these times, for other and more 


pressing purposes of national defense. 

“By proper coordination and cooper- 
ation,” Mr. Groesbeck said, “the power 
development at the government projects 
can be given the widest possible dis- 
tribution, and the investor in the securi- 
ties of existing companies, which have 
rendered first class service for many 
years at rates lower than the average 
for the country as a whole, will be 
protected from destructive competition.” 

Mr. Inch recalled to stockholders that 
two years ago a proposal had been laid 
before the Washington authorities for 
tieing up public and private power 
plants in a defense grid for vital in- 
dustries. He declared that the proposal 
has not yet been acted upon, despite the 
clearly more urgent need for action. 

“The physical interconnection or 
integration of the electric utilities in 
the United States did not occur by mere 
chance,” Mr. Groesbeck said. “It is the 
result of private initiative and enter- 
prise in building up, mainly through the 
holding companies, large utility sys- 
tems. In this long-term program the 
companies in our system have been 
pioneers. The privately owned electric 
systems, despite the vast government 
expenditures on power projects during 
the last decade, still supply more than 
90 per cent of the electricity used in the 
country.” 





CAMPAIGN OF THE TIMES—Buffalo Niagara Electric, using the theme of the times, 

ties its current appliance drive in an election campaign. Sales groups pick their favorite 

candidate and pack their votes on sales volume in the drive to increase load on the 
power system and spread the use of electricity. 
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Virginians Convene 
at Joint Meeting 


Approximately 225 persons attended 
the joint meeting of the utilities of Vir- 
ginia-West Virginia in conjunction 
with the twenty-second annual conven- 
tion of the Public Utilities Association 
of West Virginia, held recently at the 
Greenbrier Hotel, White Sulphur 
Springs, W. Va. 

C. W. Kellogg, president Edison Elec- 
tric Institute, spoke on the work of the 
Advisory Committee to the Council of 
National Defense and Lt. Col. T. D. 
Weaver, Washington, D. C., Corps of 
Engineers, U. S. Army, discussed in- 
formally the preparedness program. Col. 
Philip B. Fleming, Administrator of 
the Wage and Hour Act, took for his 
topic “Public Utilities Under the Wage 
and Hour Law.” 

The Public Utilities Association of 
West Virginia adopted a_ resolution 
whereby the Virginia utilities might be- 
come members of the association upon 
taking appropriate action. This proposi- 
tion, however, has not been formally 
acted upon by the executives of the 
light and power group and others in 
the State of Virginia. 

The new officers of the association 
are: president, G. L. Furr, Appalachian 
Electric Power Co.; Vice-presidents, 
H. B. McCune, Co-Operative Transit 
Co., Wheeling, and O. F. Lough, Monon- 
gahela West Penn Public Service Co.; 
secretary, A. Bliss McCrum, Charleston, 
and treasurer, G. B. Moir, Appalachian 
Electric Power Co. 


Electricity Aids Divers 


The U. S. Navy is now using elec- 
trically-heated, Fiberglas-insulated div- 
ing suits for deep-sea divers. The suits 
have passed all tests successfully and 
have been made standard equipment. 


Philippine Output Increases 


Energy production in the Philippine 
Islands reached a new record during 
July of 147,082,000-kw.-hr., a gain of 
6 per cent over June and 17 per cent 
above July, 1939, according to Elec- 
trical and Radio World Trade News. 
Cumulative total for the first seven 
months of 1940 was 11 per cent above 
corresponding period a year ago. 


Northwest Mining Survey 


The Bonneville-Grand Coulee Power 


Administration will proceed with a 
survey of mining operations in the 
northeastern part of the state of Wash- 
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ington with the view to assisting their 
development through the use of low- 
cost Columbia River power. Adminis- 
trator Paul J. Raver said H. L. Gage, 
mining engineer of the market develop- 
ment section of the Power Administra- 
tion, would arrange for meetings in the 
Spokane-Grand Coulee area with miners 
and mining organizations, for the pur- 
pose of ascertaining preliminary pro- 
cedure which will be applicable as 
well for other mining territories in the 
Pacific Northwest. 


MEETINGS 


American Welding Society—Annual meeting in 
conjunction with the National Metal Exposi- 
tion, Cleveland, Ohio, October 20-25. Miss M. 
Kelly, secretary, 2? West 39th St., New York. 


National Electrical Contractors Association—Fall 
meeting, George Washington Hotel, Jackson- 
ville, Fla., October 21-23. L. W. Davis, general 
manager, 420 Lexington Avenue, New York, 


Oklahoma Utilities Association—Western district 
conference, electric light and power division, 
Chickasha, October 22: eastern district confer- 
ence, electric light and power division, Tulsa, 
October 24. Kate A. Niblack, secretary, 625-626 
Biltmore Hotel, Oklahoma City, Okla. 


National Electrical Wholesalers Association — 
Semi-Annual convention, Hotel William Penn, 
Pittsburgh, Pa., October 22-25. £. Donald 
Tolles, managing director, 165 Broadway, New 
York, N. Y 

Engineers Council for Professional Development 
—Annual meeting, Pittsburgh, Pa., October 24. 


National Electrical Manufacturers Association— 
Annual meeting, Waldorf-Astoria Hotel, New 
York, N. Y., October 27-November |. W. J. 
Donald, managing director, 155 East 44th St., 
New York, N. Y. 


National Research Council—Conference on Elec- 
trical Insulation, annual meeting, Washington, 
D. C., October 3l-November 2. Thorstein Lar- 
sen, secretary. Consolidated Edison Co., 55 
Johnson St., Brooklyn, N. Y. 


Wisconsin Utilities Association—Annual Conven- 
tion, electric section, commercial and technical 
divisions, Hotel Pfister, Milwaukee, November 
11-12. A. F. Herwig, executive secretary, 135 
West Wells St., Milwaukee, Wis. 


Chicago Lighting Institute—Second fluorescent 
lighting sales conference, Institute headquar- 
ters, 20 North Wacker Drive, Chicago, Novem- 
ber 11-13. 


Adequate Wiring Conference—Sponsored by the 
National Adequate Wiring Bureau and the 
International Association of Electrical Leagues, 
Palmer House, Chicago, November 12. 


International Association of Electrical Leagues— 
Annual conference, Palmer House, Chicago, 
November 13-14. O. C. Small, secretary, 155 
East 44th St., New York, N. Y. 


Illinois Public Utilities Association — General 
meeting, Hotel Pere Marquette, Peoria, Ill., 
November 14-15. Jack Abbey, secretary, 935 
Illinois Bldg., Springfield, Ill. 

Southeastern Electric Exchange—Fall sales con- 
ference, Henry Grady Hotel, Atlanta, Ga., No- 
vember 14-16. J. W. Talley, executive secretary, 
303 Haas-Howell Building, Atlanta, Ga. 


American Society of Mechanical Engineers—An- 
nual meeting, New York, N. Y., December 2-5. 
C. E. Davis, national secretary, 29 West 39th 
St., New York, "6 


American Society of Agricultural Engineers—Fal! 
meeting, Chicago, Ill., December 2-6 


National Exposition of Power and Mechanical 
Engineering—Grand Central Palace, New York, 
N. Y., December 2-7. 


National Association of Railroad and Utilities 
Commissioners — Annual convention, Hotel Mi- 
ami-Biltmore, Miami, Fla., December 10-12. 
Clyde S. Bailey, secretary, New Post Office 
Bidg., Washington, D. C. 

National Chemical Exposition— Sponsored by 
Chicago Section, American Chemical Society, 
Stevens Hotel, Chicago, December I1-15. 


American Institute of Electrical Engineers — 
Winter convention, Philadelphia, Pa., January 
27-31. HH. H. Henline, national secretary, 33 
West 39th St., New York, N. Y. 
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Manufacturers Take 
Power Show Space 


More exhibitors have already re- 
served space for the fourteenth Na- 
tional Power show than the total en- 
rollment at the last show two years 
ago, the management reports. With 
the opening of the exposition still two 
months away, upward of 270 manu- 
facturers of power production equip- 
ment have closed contracts for space 
in Grand Central Palace, where the 
show is to be held, and designated the 
nature of the products they will dis- 
play. 

The volume of early reservations in- 
dicates that the fourteenth National 
Exposition of Power and Mechanical 
Engineering, scheduled to be held De- 
cember 2-7, will be the largest show of 
its kind since 1930. 

Engineers in attendance at the an- 
nual meeting of the American Soci- 
ety of Mechanical Engineers, which 
will be held in New York coincidently 
with the dates of the Power Show, 
will view the new equipment to be 
exhibited amidst an informal business 
and_ professional atmosphere 
characterizes the show. 

This is especially true since the 
curve of power consumption by indus- 
tries and private users, after a long 
and steady climb, year by year for 
many years, now promises consider- 
able further increases in the years 
immediately ahead. The planning and 
construction of many new power plants 
will be involved and the rehabilitation 
of many more. 


which 


States Attack FPC 
Power Control Move 


The fight against regulation of non- 
navigable streams by the Federal Gov- 
ernment was opened this week when 
Attorneys General of thirty-nine States 
argued before the Supreme Court in 
the Appalachian Electric Power Co. 
case. 

It was contended that the government 
was attempting “fundamental and far- 
reaching invasion of the powers reserved 
to the States” by the Constitution. Ar- 
guments were that the government was 
attempting “to accomplish through the 
courts what should be accomplished 
only by amendment of the Federal 
Constitution.” 

The brief filed with the court specifi- 
cally challenged the right of the Fed- 
eral Power Commission to regulate 
Appalachian Electric Power Company’s 
hydroelectric project on the New Rive 
near Radford, Va. 


October 19, 1940 








Energy Production 
Just Misses Peak 


Production of electricity in the week 
ended October 12 was 2,665,064,000 
kw.-hr., according to the Edison Elec- 
tric Institute, just short of the all-time 
record to date of 2,669,661,000 kw.-hr. 
established in the week ended Septem- 
ber 28. 

Energy output in the most recent week 
was about 1 per cent more than in the 
preceding week, though the margin 
over 1939 was somewhat narrower, 6.8 
per cent as compared with 7.1 per cent. 
The gain over the corresponding week 
of 1938 was 22.0 per cent and over 
1937, 17.1 per cent. 

New England and the Middle Atlan- 
tic states, accounting for 29 per cent 
of the country’s output, showed in- 
creased percentage gains over 1939 
in the week ended October 12. The 


margin of 6.2 per cent for the New 


Weekly Output, Millions Kw.-Hr. 


1940 1939 1937 
Oct. 12 2,665 Oct. 14 2,495 Oct. 16 2,276 
Oct. 5 2,641 Oct. 7 2,465 Oct. 9 2,280 
Sept. 28 2,670 Sept. 30 2,470 Oct. 2 2,276 
Sept. 2! 2,629 Sept. 23 2,449 Sept. 25 2,266 
Sept. 14 2,639 Sept. 16 2,444 Sept. 18 2,281 
Sept. 7 2,463 Sept. 9 2,290 Sept. |! 2,154 
Aug. 3! 2,601 Sept. 2 2,357 Sept. 4 2,321 


Per Cent Change from Previous Year 





Week Ending 
ee eRe e.e_ar_O__e—Xna—mXanaXa_ ____ 
Oct. 12 Oct. 5 Sept. 28 
New England ........ + 6.2 + 2.4 + 1.1 
Middle Atlantic + 5.0 + 3.4 + 5.6 
Central Industrial + 8.9 +10.0 +11.0 
wee Golleel .....i.. 89 + 5.6 + 9.0 
Southern States ...... + 5.2 + 6.6 + 7.7 
Rocky Mountain ...... + 1.6 + 2.7 + 2.9 
WOE dxucas care + 7.2 + 8.6 + 7.7 
United States ....... + 6.8 + 7.1 + 8.1 


Bilfions of Kw-Hr. 
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England district was the largest since 
the week ended June 29. 

For the Central Industrial region, 
accounting for 31 per cent of the na- 


tion’s energy production, the margin 
of 8.9 per cent was the lowest for any 
week of the current year, though still 
comfortably above the national average. 





Energy Sales Gain 
13%; Revenue, 6% 


Energy sales to ultimate consumers 
during July totaled 9,610,215,000 kw.- 
hr., according to the Edison Electric 
Institute, a gain of 1.4 per cent over 
June, of 12.7 per cent over July, 1939, 
and less than 5 per cent below Janu- 
ary, 1940, peak month of the year to 
date. 


These sales were made to 29,726,340 





Classification of Sales, July, 1940 and 
Change from 1939 (Revised Series) 
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customers—a record number and 3.6 
per cent more than a year ago—who 
paid $195,555,900, or 6.1 per cent more 
than in July of last year. 

Sales to large light and power cus- 
tomers continued to gain over previous 
months of this year, rising to 4,908,- 
323,000 kw.-hr., or 19.7 per cent above 
July a year ago. These sales of course 
are still below those of last year’s 
peak industrial months—October, No- 
vember and December. Sales to residen- 
tial or domestic customers dropped 1.6 
per cent from June. 

Average residential consumption for 
the twelve months ended July 31 rose 
to 931 kw.-hr., average annual bill to 
$36.3l-or revenue of 3.90 cents per kw.- 


iii sie a - aa Change = hr., in¢éteases of 5.9 and 1.7 per cent, 
. ti 2 * . ® M4 
Rout mais Pee a hr vo TN respectively, in use and bill, and a 
nfates) . eee : 26! 247 + 5.4 decrease of 3.9 per cent in revenue. 
Commercial or industrial 

Small light & power.. 1,819 1,719 +58 

Large light & power.. 4,908 4,102 +19.7 * 
Street & highway Itg... 136 133 + 2.1 
as —, eres 212 213 —0.4 . 

ailways & railroads 

souet 2 paceman. os = ee + Ye Correction 

ectrified steam ..... 4 + 5, 
interdepartmental ...... 61 53 +15.4 In the October 5, 1940 issue of 
Total to ult. consumers. 9,610 8,520 12.7 ELEcTRICAL WORLD, page 73, Senator 
Rufus C. Holman of Oregon was re- 
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ferred to as Governor in the story con- 
cerning his views on Bonneville power. 
This is incorrect, Mr. Holman of Port- 
land is Senator, his term expiring in 
1945. The governor of Oregon is 
Charles A. Sprague, whose term ex- 
pires January, 1943. 





Plenty of Power 


Generating capacity under construc- 
tion or planned by private utilities total 
1,111,100 kw. for 1940, 1,873,800 kw. in 
1941, 1,158,500 kw. in 1942, 295,000 
kw. in 1943 and 30,000 kw. in 1944. 
The total generating capacity to be 
added in all plants in the United States, 
including private, municipal, govern- 
ment and district projects, will be 
1,782,000 kw. in 1940, 2,962,400 kw. in 
1941, 1,790,500 kw. in 1942, 295,000 kw. 
in 1943 and 30,000 kw. in 1944, These 
totals are likely to be swelled consid- 
erably when final construction budgets 
are completed. 
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Stocks Move Lower: Bonds Take Upturn 


35 Common Stoc 


SaSRSRSEES 


1932 1933 1934 1935 1936 1937 


Electric light and power stocks continued to turn downward during the past week. 
“Electrical World” index, 28.5, last week, 28.7; last year, 31.1. Bonds moved upward, 


50 Bonds 


1938 1939 JF MAM JJuly Aug. Sept.Oct. Nov. Dec. 


1940 


the index advancing to 106.1 from 106.0 the preceding week 


Propose to Simplify 
Derby Gas Set-Up 


Application for approval of a plan of 
simplification for the Derby Gas & Elec- 
tric Corp. has been filed by that com- 
pany and its parent company, Ogden 
Corp., with the Securities and Exchange 
Commission. 

Assets of Derby Gas & Electric Corp. 
consist principally of the entire out- 
standing stocks of Derby Gas & Electric 
Co. and Wallingford Gas Light Co. 

In brief, the plan provides for the 
following: (1) Issuance and sale of 
$2,750,000 principal amount of 3 per 
cent debentures maturing in six years 
by Derby Gas & Electric Corp. or by a 
new corporation which may be organ- 
ized under the proposed plan; (2) 
application of gross proceeds of $2,750,- 
000 from the sale of the debentures to- 
ward the payment of the $5,000,000 
open account indebtedness owing to 
Ogden Corp.; (3) cancellation by 
Ogden Corp. of the $2,250,000 balance 
of the indebtedness. Ogden will receive 
in cash all unpaid interest on the in- 
debtedness up to the date of cancella- 
tion; (4) cancellation by Ogden of the 
50,000 shares of common stock of Derby 
Gas & Electric Corp.; (5) issuance by 


Derby Gas & Electric Corp. or by a new 
corporation of 148,500 shares of new 
no-par value common stock. Of this 
stock 84,000 shares will be issued to 
Ogden and the balance of 64,500 shares 
will be issued to Derby’s preferred- 
stockholders, including Ogden Corp., on 
the basis of three shares for each share 
of preferred stock held and accumulated 
dividends. 


September Utility Issues 
Totalled $26,650,000 


During the first nine months of 1940 
new offerings of electric light and 
power securities totaled $552,946,820, 
compared with $743,689,900 for the 
similar period of 1939. 

In September new issues of this type 
of security amounted to $26,650,000, 
the second lowest monthly total re- 
corded this year. It compares favorably, 
however, with the unusually low figure 
of $350,000 for the month of Septem- 
ber, 1939. In August, 1940, light and 
power companies raised $53,042,800. 

Four individual offerings were made 
in September and three of them were 
placed privately. 


Allowed to Amortize 
Debt Discount 


Federal Power Commission has 
granted Southern California Edison 
Co. permission to amortize in the future 
the debt discount, expense and call 
premiums applicable to refunded bond 
issues, but only upon condition that 
the company first write off to surplus 
$6,438,753, less current amortization 
from July 1 to December 31, 1940, of 
$160,993, and also write off an amount 
equal to the savings in Federal taxes 
to be realized in 1940 because of 
refinancing. 

The commission’s opinion was issued 
in connection with the company’s re- 
financing plan involving the issuance 
of $108,000,000 principal amount of 
3 per cent twenty-five-year bonds. 

Permission is granted to the com- 
pany to amortize the remaining un- 
amortized debt discount, expense and 
call premiums over a period not exceed- 
ing nineteen years, beginning January 
1, 1941, by equal monthly charges to 
the income account. The company’s 
earned surplus account on June 30, 
1940, amounted to $14,826,717 and the 
commission found that it can dispose 
of $6,438,753, less. the current amor- 
tization from June 30, 1940 to January 
1, 1941, without disturbing its financial 
position. 


Utility Reports 


Net Income 
1940 1939 


$12,609,016 $9,729,743 
561,280 559,923 
3,160,259 2,329,732 


886,934 815,300 
*Duquesne Light 


10,697,245 9,840,121 
*El Paso Electric 445 400 360,626 
*Gulf States Utilities 2,645,104 2,367,252 
*idaho Power 1,519,075 1,621,457 
*Kansas Gas & Electric... 1,370,669 1,169,564 
*Mississippi Power & Light 489 470 522,655 
Pacific Power & Light 
and sub 884,061 951,074 
2,048,582 


*American Power & Light 
and subs. 

*Birmingham Electric .... 

*Carolina Power & Light... 

*Central Arizona Light & 
Power 


*Puget Sound Power 
Light and subs 2,041,311 
4,081,310 3,776,728 
*Washington Water Power 
and sub. 3,070,773 


*Virginia Electric & Power 
2,920,559 
*Twelve months ended August 31. 


New Issues of Electric Light and Power Securities in September 


Amount 


Name of Company (Par Value) 


Northern Wisconsin Power Co. . $150,000 


Potomac Electric Power Co... .} 10,000,000 


Western Massachusetts Cos....} 15,000,000 


Offered to 


Period 
(years) 


Per Cent 
Yield 


Interest 
Price 


First mortgage sinking} Refunding 


fund bonds, Series A 


Placed privately ... 


Refunding, pay bank loans 
of subsidiaries and pro- 
vide for plant expan- 
sion 


$26,650,000 
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HEREVER your co-ordination studies show 

that a 75- or 100-amp fuse link is needed and 

that a 50-amp cutout has the necessary interrupting 
and load-carrying capacity, you can now use this 
smaller and lower-cost cutout with a *51- or 52- 
amp fuse link, instead of being forced to use the 
100-amp cutout. 

And every time 

you can do this, 

you save about 





G-E accuracy bd 


GENERAL 4 ELECTRIC 


five dollars in cutout costs. (You save twice this 
much on a similar application of the 100-amp cutout 
using the 101- or 102-amp fuse links in place of 
150- or 200-amp links.) And of course, these new co- 
ordinating fuse links have all the inherent reliability 
—all the built-in engineering—of the family of 
standard G-E fuse links. - 


If you’ve been postponing a co-ordination program 
because of the cost or work involved, reconsider the 
job on the basis of using these new G-E fuse links 
and new G-E simplified methods. Our local repre- 
sentative can supply you with complete informa- 
tion, including short-circuit nomogram sheets, char- 
acteristic curves, co-ordination charts, and a copy 
of Bulletin GED-1994D. General Electric Co., 
Schenectady, N. Y. 


*These 51-, 52-, 101-, and 102-amp fuse links have time- 
current characteristics similar to “‘N’’-rated fuse links, 75-, 
100-, 150-, and 200-amp, respectively. 








Radio-Proof 24-Kv. 
Urban Line 


By R. D. IDEN 


Distribution Superintendent Mansfield Division, 
Ohio Public Service Company 


Success with radio-proof insula- 
tors on a 66-kv. line in a suburban 
district of Mansfield and on other 
lines in our system prompted our 
company to adopt them for a 5-mile, 
24-kv. line routed through a rather 
densely populated and growing resi- 
dential area and supplying a new 
distribution substation (ELECTRICAL 
Wortp, April 20, 1940, page 760.) 
The company feels the comparatively 
low extra cost for making the line 


Sy ee 


radio-proof line (right) 
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RADIO-PROOF INSULATORS and wooden construction used for 24-kv. 
through densely populated residential area (left). 
serving water pumping station and growing residential load and supplied by 24-kv. 


radio-proof was a good investment, 
for it has effectively prevented costly 
complaint calls and loss of good will. 

The line forms part of a loop which 
eventually will encircle the city and 
take care of other expanding sections. 
In its route it passes 169 single 
houses, three double houses, six farm 
houses, two filling stations, three 
stores, two churches, a country 
school, a large grade school and a 
new junior high school. 

A total of 590 Ohio Brass “Silen- 
type” radio-proof insulators were se- 
cured for the line and these were 
mounted on Hubbard-O-B lead tip 
pins. Conductor was No. 2/0 
stranded copper and the overhead 
ground wire was 40 per cent Copper- 





line passing 


Transformer substation (24/6.9 kv.) 
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PERATING PRACTICES 


weld (three No. 8 strands). New 
roofed crossarms and wooden braces 
and new class 3 Western cedar poles 
were used throughout. Great care 
was taken in the construction of the 
line to pull all hardware up tight and 
to keep adjacent hardware either 
positively separated or solidly con- 
nected. Loops were formed on the tie 
wire ends as an aid in maintenance 
and these loops were pointed away 
from the conductor to minimize 
further the possibility of interference. 

Readings were taken along the line 
with a Tobe-Deutschmann noise indi- 
cator before and after the line was 
energized and the noise generated by 
the new line was barely perceptible, 
indicating that it would not cause in- 
terference in any radios along the 
route. 

From September 11, 1939, when 
the line was placed in service, up to 
the present only two complaints have 
been received and these were from 
houses adjacent to the older line 
which feeds the radio-proof line. It 
was determined that this interference 
was of a transient nature, probably 
induced from a paralleling 69-kv. 
line, because no further trace of a 
radio disturbance could be detected 
by the noise meter or by the radios of 
the complainants. 


No Fumes From 
This Jewel Cleaner 


For cleaning meter jewels opera- 
tors at the Public Service Company of 
Oklahoma meter shop, Tulsa, have 
built an inclosed carbontetrachloride 
spray device that confines bothersome 
fumes and eliminates the waste of 
solution and general mess that accom- 
panies the use of an open spray. 

Built at a purely nominal cost from 
1940 
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COMPRESSED-air-operated jet cleans meter jewels—detail drawing and device in use 





materials readily available from any 
well-regulated hardware store, the 
equipment consists of a 6x4x7-in. 
sheet brass box divided by a horizon- 
tal partition into two compartments, 
the bottom one of which serves as a 
reservoir for the cleaning solution. 
Compressed air from the shop sup- 
ply is led to an aspirator-type nozzle 
that draws cleaning fluid from the 
reservoir and projects it against the 
jewel to be cleaned, which is inserted 
through a suitable size hole in an in- 
terchangeable brass plate just op- 
posite the end of the nozzle. Opera- 
tion of the jet is controlled by a valve 
in the compressed air line and is regu- 
lated by the operator’s foot. 
Windows through which the jet 
may be observed are made in the sides 
of the box by sweating a brass union 
to the plates and fitting it with a glass. 
This arrangement is also used to pro- 
vide a port for changing the jewel 
plates. The breather pipe is extended 
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about 2 ft. above the device to carry 
any fumes above the operator’s head. 


Standards for 
Circuit Arrangement 


The following general rules have 
been adopted by the Detroit Edison 
Company as the standard character- 
istic arrangements of circuits: 


1. In general lines of different voltages 
on the same pole shall be arranged as near 
as practicable in the order of their voltages, 
the highest voltage on the top arm, the 
lowest voltage on the lowest arm or secon- 
dary rack. This shall not prevent placing 
certain lines of different voltage on the 
same arm, as provided under 3. 

2. Circuits shall, as far as practicable, 
retain the same position on the pole 
throughout their entire lengths, but at 
deadends it will often be preferable to 
rearrange wires to eliminate arm guys. 


Where distribution wires change 
from horizontal to vertical arrange- 
ment, the top wire on the vertical 
arrangement shall correspond to the 
north or west wire of the hori- 
zontal arrangement, unless otherwise 
excepted. 


3. Circuits of different voltages should 
be grouped together on the same crossarm 
as follows: 

24 kv.—never on the same arm with 
wires of another circuit. 

4,800-volt and street circuit. 

*480-volt—never on the same arm with 
wires of another circuit. 

Single-phase secondaries, 
secondaries and d.c. 

System communication circuits—never 
on the same arm with wires of another cir- 
cuit, except where specifically ordered by 
the planning engineer. 

System communication cable shall always 
be attached below lowest supply conduc- 
tors and below open-wire communication 
conductors if present. 


three-phase 


*480 volts is unusual on the Detroit Edison 
system. 


19, 1940 


A sign, “Danger 480-volt” Second- 
aries,” shall be placed on the face of 
each line arm and each service buck- 
arm carrying 480-volt wires and on 
the pole beside each secondary rack 
carrying such wires. 


Relamp Airway Beacon 
From Safe Position 


For the safety of linemen renewing 
burned-out lamps in airway obstruc- 
tion lights atop 13,000-volt circuits 
adjacent to airports the Dallas Power 
& Light Company has devised a pole- 
top fixture which permits the lineman 
to replace lamps without climbing 
through the high-voltage conductors 
or, in fact, going higher than the 120- 
volt secondaries on the pole. 

The arrangement, shown, consists 
of a 4-in. diameter fibre conduit, at- 
tached to the pole, through which the 
lineman inserts the new lamp into the 
obstruction light globe atop the con- 
duit, using a long wooden rod which 
locks in. place when the lamp is in 
position and which is fitted with a 
socket at its upper end. The conduit 
is extended down the side of the pole 
and terminates just above the secon- 
daries that supply the obstruction 
light. 

To remove the lamp from the fix- 
ture the lineman grasps the lower end 
of the lamp rod, pushes up slightly 
and turns it, freeing the locking 
scheme shown in the diagram. He 
then lowers the rod until the lamp is 
exposed. Having replaced the lamp 


_--60 watt, 120 v. /amp 
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RELAMP airway obstruction lights on poles 
supporting 13,000-volt circuits from posi- 
tion below conductors—using conduit and 
lamp-rod scheme 
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with a new one, he merely reverses 
the operation. The lamp is in its 
proper position when the guard at 
the upper end of the lamp rod strikes 
the stop provided. A slight twist of 
the rod then locks it in place and the 
operation is completed. 

A two-piece fibre disk, which fits 
around the lamp rod at its lower end, 
keeps birds and rodents out of the 
conduit. The two halves of this disk 
are held together by spring tension 
and clamp around the twisted pair 
that serves the lamp. In lowering the 
lamp rod it is necessary for the line- 
man to free the twisted pair from the 
disk by separating the two halves, 
otherwise he would be unable com- 
pletely to remove the lamp rod from 
the conduit. 


Handling and Use 
of Explosives 
For the handling and use of high 


explosives in blasting pole holes the 
West Penn Power Company has 
adopted the following specifications. 
Five general rules apply: 


1. Dynamite shall be purchased from 
local magazine and only for one day’s re 
quirements. When a large amount is not 
used return remainder to magazine, and 
if only a small amount is left explode it 
before leaving the job. Under no circum- 
stances shall explosives be stored in gar- 
age or storeroom. 

2. Leads of each blasting cap must be 
kept shorted (bare wire ends twisted to- 
gether) from the time the caps are re- 
ceived until they are connected for actu- 
ally firing shots. Check shorting of leads 
when caps are first received. 

3. When transporting explosives arrange 
to carry in separate car from truck in which 
line crew is riding. Keep caps and dyna- 
mite in separate boxes or compartments 
in the car and never carry blasting caps 
in pocket. Display a 24-in. square red 


: ‘Tom securely ----{ the charge for 
er wood” i ~trelerence point 
4 tamper 


Put marker | 
above the ~+-- 
aane for |---f- i 
reference | a 
aan _.. Solid Rock Hole 
gem |) paallrecaltes, 
; ar with a full cari 
fire uae tle _ 
Drill hole (1$ min.diam.) 24 or 30” 
deep and load with a full cartridge 


-#—{ in case of mis- 
\_ fire 


Punch slanti 
hole for le 
run of cap 


Punch hole in--- 
center of top 
for — 
cap. $0 
that no mahal 
parts of cap 


will be exposed cartridge 


A B 

Method of Priming Ca 
Use Duplex blasting lead, stock No. 911, 60/. 
for firing charge (Specify length on order 


METHOD of placing charges and priming 
cartridge 


flag on the front and rear of the car. 

4. Foremen will check the immediate 
vicinity before any blasting is started. 
Avoid firing shots where damage can be 
caused to property—springs. wells. pipe 
lines, power lines or the like. Use a 
blasting mat in localities where flying 
stone may cause damage. 

5. Keep explosives away from fires or 
flying sparks and from persons who are 
smoking. Never leave explosives or blast- 
ing caps uncovered or exposed to direct 
rays of the sun. 

In preparation for blasting, drill 
holes large enough to accommodate 
the charge and clean thoroughly to 
avoid friction while loading. Insert 
cap at top of dynamite stick with the 
“business-end” of the cap buried 
along axis of the stick. Arrange the 
leads so they will not become kinked 
or crossed, but loop them to keep the 
blasting cap in position during load- 
ing (see illustration). Use a wood 
tamper, with no metal parts to push 
the charge in the desired position, 
and leave a wad of paper as a marker 
at the top of the charge for use in 
case of misfire. Always tamp in a 


way which will avoid sharp blows. 

Keep both ends of the blasting 
leads short circuited until the leads 
are stretched on the ground between 
the charge and a safe point for firing; 
then remove the “short” from the end 
at the charge, untwist the cap wires 
and make the connection. Be sure 
that every one is in the clear and that 
all access to the blast is patrolled to 
prevent any one from approaching. 
Remove the remaining “short” at the 
outer end of the blasting leads and 
fire the charge with a refillable shot- 
firing unit. 

In case of a misfire disconnect the 
blasting leads, short them and then 
investigate for loose connections, 
broken leads or accidental short cir- 
cuit. If the circuit checks “OK” re- 
move the tamping down to the marker 
and place an additional charge. Do 
not attempt to remove the original 
charge. 

Always keep blasting leads coiled 
and stored on the truck where they 
will not become damaged; replace 
these leads when they show signs of 
wear. 

e 


Cost Data on 
Electrical Materials 


From the construction cost sheets 
of an Eastern utility organization 
have been taken the following mis- 
cellaneous electrical supply items in- 
volved in a 1939 power plant im- 
provement program. They are pre- 
sented as of value in connection with 
engineering estimate work when ap- 
plied to quantities and sizes of the 
order listed and do not include labor 
expenses or overheads: 


LLL 


Table of Electrical Material Costs 





Material 
Copper Busbars 


Quantity 


Unit Cost 


Total Material 


Transite Panels 


Quantity Unit Cost Total 


l-in. x \% in.. 5,975 ft. 
2 4 
3 4 
6 \% 
8 ly 


$0.102 p.ft. $610.10 96-in. x 42-in. x %-in 5 
0.351 2,501.57 32 45 1 
0.444 170.58 36 48 
0.632 689 .37 
0.62 52.70 


$7.16 $108.09 
5.42 32.52 
7.80 39.00 


Micarta Panels 
48-in. x 48-in. x 14-in 

ae 26 31 A ‘ 6.23 ~Y 7.3 

$1,067.23 26 22 yy 4.295 Wa 3 j [51.5 


$13.674 $355 
Rubber Mat'ing 4 


3 ft. x 1,100 ft 


Resistor 
One 4.05 ohm resistor, cast-iron guides and end plates, com- Vermont Marble Panels 
plete with 15-kv. insulators and connectors for indoor use 43-in. x 42-in. x 2-in $10. 
in grounded neutral 37 36 : 8.7 


5 23 

Ebony Asbestos Panels a. = , 37.75 

96-in. x 42-in. x 14-in. 3 ; ac : F 

19 29 M6 cate 7 25. 

261% 59 \4 Foo \ 71. Soapstone Slabs 

19 44 “4 73. 45 %&-in. x 32-in. x 2-in......... 

19 2916 4 ; : 32.22 43 ¥% 32 

27 59 4 : : £ 3 40 

17 14 M4 3. 26. 


2 Plywood Panels 
Standard plugs for above....... 


96-in. x 48-in. x %-in 


A 
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Cee ier Co 
Measures Current Instantly 


TYPE AK-1, FOR ALTERNATING CURRENT Ny | 





UST hook the instrument around the line and read “am- 
1 pees Or, connect leads to the convenient binding posts 
and read ‘“‘volts.’”? There’s no need for additional equipment of 
any kind—no necessity for cutting conductors or shutting down 
equipment. 














You can measure alternating current in insulated or non- 
insulated conductors up to two inches in diameter. Four current 
ranges, 0—-15/60/150/600 amperes, are available at the setting 
of a plainly marked range-selector switch. 


This low-priced instrument is small enough to 
get into tight places, light enough to be carried 
on a lineman’s belt, and accurate enough for a 
great variety of measuring jobs. 


A Single Set-up for Current and Voltage 


Two voltage ranges, 0—-150/600 volts, are also pro- 
vided. Just set the switch to the desired voltage range, 
then connect leads to the terminals on the front of the 


instrument. (Voltage leads are furnished with each instru- 
ment. ) 


Leaving the voltage leads connected does not affect 
current readings. Just read the “‘amps,’’ then flick the 
switch and read “‘volts.’’ 


PUSH-PULL OPERATION GIVES TRIGGERLESS SAFETY 


Send for This Free 
Bulletin Today 


Our bulletin GEA-2950 gives complete 
information about this time-saving instru- 





1. Pull “hook” slightly and it snaps 2. Place open “hook” around con- 3. When zeading is obtained, a gentle ment. Call your G-E Office or write 
open. No trigger to pinch fingers. ductor; a slight push on handle pull on handle opens dovetail G 1 Electric, Sch » 
snaps it shut, and instrument is roint and releases conductor. No enera eclric, Schenectady, IV. Y. 
ready for reading. trigger connected to live parts. 


GENE 
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Fluorescent “Ceiling” 
For Pineapple Cannery 


From our frontier on the Pacific 
comes news of progress on the light- 
ing frontier, for Hawaii now has one 
of the largest. industrial installations 
of fluorescent lighting anywhere. 
Here, in the 500 x 50-ft. preparation 
department of its Honolulu cannery 
the Hawaiian Pine- 
apple Company, Ltd., 
grower and packer of 
Dole pineapple prod- 


r~ 


' 
— a 


SPACING of fluorescent 
fixtures behind operators 
gives best seeing condi- 
tions for pineapple in- 
spection 


INCREASE illumination 
fivefold with 576 100-watt 
fluorescent units in 500x 
50-ft. preparation depart- 
ment of Hawaiian pine- 
apple cannery. About 
5,000 men and women 





work on three shifts in 
this department 
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ucts, has put in 576 Benjamin two- 
lamp “Stream-Liter” units of 100 
watts each over trimming and pack- 
ing tables. 

On these tables, where rapid de- 
tection of fine shadings in color and 
texture is important, illumination of 
unchanging color day and night was 
desirable. With the 245 “Glassteel” 
diffusers (500 watts each) formerly 


x pd cn i 
Trimming table 





Packing table 
v a = 
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used, illumination was 6 ft.-candles 
and about 95.5 kw. of the 122.5-kw. 
load was radiated heat. With the 
fluorescent fixtures mounted some- 
what lower than the incandescent 
system, 35 and 20 ft.-candles of illu- 
mination is on trimming and packing 
tables respectively. Of the 57.6-kw. 
load only 43 per cent or 33 kw. is 
radiated heat. 

One of the problems facing Harry 
D. Jefferson, chief electrician of the 
plant, who guided the installation, 
was the arrangement of fixtures to 
secure uniform maximum light with- 
out shadows and with a minimum of 
heat. Numerous locations were tried. 
Some lights were placed directly over 
the operators’ heads and others at 
their backs. Written reports by em- 
ployees at the conclusion of experi- 
ments proved that the most satisfac- 
tory location was back of the opera- 
tors. 


As shown in the accompanying 
sketch, fixtures were arranged in 
lines 11 ft. 7 in. above the floor, 
with 6 in. of space between ends of 
units. Over the trimming tables these 
lines were 10 ft. apart. Over the 
packing tables 20 ft. separates the 
lines for the reason that the packing 
operators, in contrast to the trim- 
mers, work on one side of their 
tables only. 

The fixtures are mounted on two 
2-in. x 50-ft. channels extending 
across the department under the roof 
trusses. The channels are welded to- 
gether flange to flange and supported 
at the ends and three other points 
by %-in. round rods. Fixtures are 
bolted to clips welded to the channels. 

It is said that the fluorescent light 
blends with daylight so naturally that 
it is difficult to realize that artificial 
illumination is used during hours of 
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PRODUCTION is facilitated by locating transformer equipment and switch house outside 


manufacturing departments 


sunshine and the transition from day- 
light to darkness passes without can- 
nery employees being aware of the 
change. Under the incandescent sys- 
tem light reflected from the shining 
cans and stainless steel table tops in 
brilliant points of glare. Fluorescent 
lights have eliminated that evil and 
eyestrain and headache have been 
reduced to a minimum. 


Roof Substation 
Saves Plant Space 


By locating a 2,000-kva. substation 
on the plant roof and above an im- 
portant center of distribution for 
light, industrial heat and power serv- 
ice, the Heald Machine Company, 
Worcester, Mass., has left its manu- 
facturing space below clear for pro- 
duction without losing the benefits of 
short runs of conductors to utilization 
equipment. Two 13.2-kv. incoming 
circuits supply the substation, which 
delivers energy to motor-driven ma- 
chines below at 550 volts, three phase 
and lighting service via 120-208-volt 
feeders. Three 400-kva. transformers 
supply the major power requirements, 
the remaining units caring for the 
120-208-volt service. 

Incoming cables deliver energy at 
13.2 kv. to an overhead bus carried by 
pin-type insulators on a_ structural 
steel frame carried above the several 
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transformer banks and spanning the 
allotted roof section to provide suit- 
able clearance. From this main bus 
short taps are made through fuse 
type disconnects to the transformer 
primaries, the secondary connections 
being carried by copper buses 
through bushings into the adjoining 
switch and meter house, whence the 
various feeders are run to “Buss-Wa” 
lines in the shop below, where taps 
are taken to various utilization 
equipment. In general, the columns 
are of 4-in. T-iron, with 8-in. I-beams 
to support the larger transformers 
and 4-in. angles to cross-brace the 
bus framing and support the insu- 
lators. 


VERTICAL capacitor bank at right of motor 
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Entire layout is direct and without 
the complications sometimes found 
in bus and feeder connections, a 
400-amp., 13.2-kv. main breaker con- 
trolling the entire input, with low- 
voltage breakers in metal-clad cubicles 
inside the switchboard and control 
house. At the north end of the out- 
door section an emergency gate lock 
is provided to enable instant escape 
to another roof section 5 ft. below 
in case of trouble. Two drains for 
oil and water are provided in the 
roof, with hose and fog nozzle equip- 
ment and a plank walk 15 in. above 
the roof in aisles between the trans- 
formers. 


Motor Room 
Capacitor Installation 


Inherent lagging power factor of 
this 400-hp., 2,300-volt, three-phase, 
slip-ring, induction motor which 
drives the main line shaft at the La 
Grange Milling Company, Red Wing. 
Minn., is corrected by the 195-kva. 
capacitor installation in the center 
foreground. Several points of good 
practice are to be noted about this 
motor and capacitor installation: (1) 
Installation of the capacitors at the 
motor terminals and at the same time 
near the service entrance (main plant 
switchboard can be seen at right) ; 
(2) location of the motor in a sepa- 
rate room, with the shaft extending 
through partition, minimizes dust ex- 
plosion hazard; (3) installation of 
ventilating fan (between motor and 
window in background) reduces 
ambient temperature within the other- 
wise unventilated room. 
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All members of the building industry agree that 
it is to everyone’s advantage to have buildings wired 
adequately. Of course, true adequate wiring means 
more than the proper installation of heavy wires 
and sufficient circuits and outlets. It also means the 
use of dependable, quality materials that will give 
good service indefinitely. 


G-E HIGH-QUALITY MATERIALS 


General Electric wiring materials are ideal to use 
for an adequate wiring system. G-E conduit, wire 
and cable, and wiring devices are all uniformly 
high in quality. Only the finest raw materials are 
used. Manufacturing is done according to rigid 
specifications. And the line 
is complete, which means that 
exactly the right materials for 
any wiring job are available. 


THREE G-E MANUALS 
FREE 


Three manuals have been pre- 
pared by General Electric 
offering suggestions for ade- 
quate wiring in factories, on 
farms, and in homes, and 
showing appropriate wiring 
materials. To obtain any one, 
or all three, of these manuals 
or to obtain further informa- 
tion on G-E Wiring Materials 
see the nearest G-E Mer- 
‘ — eee chandise Distributor or check 
ll r? Pass “=== and mail the coupon below. 


General Electric Company 
Section CDW-0130 
Appliance and Merchandise Dept. 
Bridgeport, Conn. 
Sirs: Please send me the material checked. 
( ) Adequate Wiring for Industry 
( ) Farm Wiring Handbook 
( } G-E Home Wiring Manual 
( Wiring Material Information 
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EW ENGINEERING IDEAS 


High-Strength Steel 
for Condenser Rotor 


High-strength, low-alloy _ steel 
found a rather unusual application 
in the construction of a 7,500-kva., 
900-r.p.m., 6,900-volt synchronous 
condenser recently bui't for a Bonne- 
ville Dam transmission line. Stresses 
set up in the T-tail slots punched in 
the 3-ft. rotor laminations were of 
such an order that a material of extra 
high strength was desirable. 

Mayari R steel was selected after 
tests showed that its magnetic and 
physical properties were entirely 
satisfactory for the purpose. It also 
fulfills another essential requirement 
—ease of fabrication. Because of the 
high stresses, it is extremely impor- 
tant to avoid even minute cracks in 
the punched slots. 

Mayari R, a product of Bethlehem 
Steel Company, has a minimum ten- 


sile strength of 70,000 lb. per sq.in., 
a yield point of 50,000 lb. per sq.in. 
minimum and about six times greater 
resistance to atmospheric corrosion 
than mild carbon steel. 


Adapts Meter Tables 
for “Strobo” Testing 


Four units make up a new outfit 
for testing single-phase watt-hour 
meters on test tables already in use, 
either stroboscopically or with timed 
control. These units are: 

1. Stroboscopic master meter, a 
special type meter with 5-, 10-, 15-, 
25- and 50-amp. coils and provided 
with a drum switch for selection of 
proper current values. Light from a 
100-watt projection lamp is directed 
by means of a lens system up through 
a stationary and a revolving disk 


TO TAKE CARE of the high stresses set up in the rotor (a) of this synchronous con- 
denser (b), the rotor spider laminations (c) were made of high-strength low-alloy steel 


82 (1192) 


ELECTRICAL WORLD e@ 


which break it up into modulations. 
A “light transmission” rod mounted 
on top of the master meter projects 
these modulations onto either the 
edge or the face of the disk of the 
meter under test. (When the light is 
projected on the face of the disk, a 
setting is made for 100 light impulses 
per revolution; when the milled edge 
of the meter desk is used the setting is 
for 400 impulses per revolution of the 
master meter. ) 

2. Registration indicator comprises 
a tapped transformer with a rotary 
selector contactor mechanically con- 
nected to a control knob provided 
with a pointer which passes over a 
scale, arranged to read directly in 
percentage of registration from 95 to 
105 per cent. The indicator may be 
conveniently used in finding the “as 
found” accuracy of the meter under 
test. Because of the straight-line volt- 
age characteristic of the master meter 
the ratio of the voltage applied to the 
master meter and to that applied to 
the meter under test is a measure of 
the registration of that meter and 
may be read from the indicator scale. 

3. The timed revolution control 
unit consists of a synchronous timer, 
a potential relay, a “teasing” switch 
and a switch for controlling the po- 
tential relay and shifting from the 
“start and stop” to the “strobo” cir- 
cuit. Accompanying this unit is a 
separate switch for reversing the po- 
tential to the meter under test and 
the test meter. The timed control unit 
is especially helpful in testing any of 
the older meters not equipped for 
“strobo” testing, namely, those with- 
out either .milled edge disks or 
stamped disks, The timer replaces the 
hand-operated potential switch and 
thus relieves the tester of counting 
disk revolutions, giving him free 
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Six-Year Contact Record of Allis-Chalmers 
Regulators Still 100% as This Advertise- 
ment Goes into Work! Read How You Can 
Cut Operating Costs... Increase Customer 
Satisfaction with 5/87 Half-Cycling Step 
Feeder Voltage Regulators! 


Six years on the market .. . hundreds of regulators 
in service . . . and not one contact replaced due 
to deterioration under normal operation! 


That’s a record Allis-Chalmers engineers pre- 
dicted six years ago. They knew there would be 
no contact trouble. For life tests .. . equivalent 
to 2,000,000 tap changes ... had been run on 
these contacts! 


And here are the reasons for those extra years 
of life! The contacts on Allis-Chalmers regulators 
are extra large . . . built of special, non-arcing 
alloys proved far superior for the purpose. 54% 
Half-Cycling Steps — only half the size of those 
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INSTALLED WHERE 
inspection is possible only 
at long intervals, this Allis- 
Chalmers %% Half- 
Cycling Step Regulator 
gives continuous, trouble- 
free service at lower oper- 
ating costs. 

























UNRETOUCHED 
photograph of an Allis- 
Chalmers non-arcing con- 
tact after the equivalent 
of 2,000,000 tap changes. 


















recommended as standard with other regulators 
— mean fewer tap changing operations .. . less 
chance for wear. The quick-break mechanism in- 
sures uniform, high-speed contact separation. 


What’s more, your maintenance costs are lower 
with Allis-Chalmers regulators! Complete oil- 
immersion of all moving parts leaves nothing for 
you to lubricate. Simplified “Feather-Touch” con- 
trol gives you smoother operation . . . reduces 
maintenance on the voltage control relay. 


For the complete story behind this 100% rec- 
ord, write for Bulletin 1170-C. Find out how you 
can cut your operating costs... increase customer 
satisfaction . . . with Allis-Chalmers 54% Half- 
Cycling Step Regulators! 
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ALLIS-CHALMERS 
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Registration Indicator 
for "As found" Teste 





TEST EQUIPMENT permits change-over of 
present tables to both stroboscopic and 
timed control 

For “as found" tests the operator turns the 
indicating knob on the registration indi- 
cator until the revolving disk of the meter 
under test appears to stand still under the 
"Strobo" light, then reads the “as found" 
accuracy directly from the dial on the indi- 
cator. In making full load, light-load or 50 
per cent p.f. tests the operator can make 
any necessary adjustment while the disk is 
rotating. 


periods during the test runs to write 
up previous test records, remove 
meter covers, etc. 

4. At the completion of the time 
set on the timer a current cutoff re- 
lay operates simultaneously with the 
potential cut-off to prevent any meter 
creep from these sources at the end 
of the test. 

Where it is desired to test strob- 
oscopically the older meters that are 
not marked for “strobo” testing a 
meter disk marking device is avail- 
able with disk stamps for preparing 
the disks of different makes of meters 
for stroboscopic testing. 

This equipment has been developed 
by the States Company, Hartford, 
Conn. 
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Voltmeter Records 
High-Low Points 


To simplify the recording of maxi- 
mum and minimum voltage readings 
when the use of a graphic instrument 
of the movable paper type can be dis- 
pensed with wholly or in part, A. L. 
Davis, assistant superintendent of the 
Western Massachusetts Companies, 
Turners Falls, has developed and pat- 
ented the portable equipment shown 
herewith. In the past graphs of ex- 
treme length have been obtained and 
studied in the majority of cases 
merely to determine the upper and 
lower voltage limits in either com- 
plaint or routine voltage surveys. 
Where the survey is extensive, extra 
clerical assistance has formerly been 
required, as in many an annual volt- 
age distribution check. In addition, 
difficulties are not uncommon in 
connection with pen friction, weather 
effects, leveling and checking, and 
where stoppage occurs the value of 
records is greatly reduced. 









Rugged and Accurate 


The maximum-minimum indicating 
instrument as built by the meter de- 
partment of these utilities at Spring- 
field, Mass., is of the induction type. 
It contains in essentials an induction 
disk which drives an _ indicating 
pointer (the heavier of the three in 
the illustrations) which in turn is co- 
ordinated with maximum and mini- 
mum pointers which remain in posi- 
tion at the limits of voltage range up 
and down respectively’ until these 
pointers are reset. As the indicating 
pointer swings one way or the other, 
it moves the maximum or minimum 
pointer accordingly to the limit of its 
reading. A magnetic brake holds the 
disk stationary when the current is 
off, releasing it on the next applica- 
tion of energy. The movement of the 
disk against the resistance of a con- 
trolling spring is proportional to the 
applied voltage. The pole pieces of 
the magnet between which the disk 
turns are composed of lag plates 
which cause the disk to turn by set- 
ting up out-of-phase flux. 

The accuracy of the instrument is 
said to be on a par with the best grade 
of graphics. It is as rugged as any 
portable instrument, requires no spe- 
cial or technical knowledge to set, 
and in a proper weather-resisting case 
can be left indefinitely on a pole top, 
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the readings being subsequently re- 
corded and the instrument reset by 
linemen. It is useful not only in dis- 
tribution studies, but in checking 
voltages in industrial plants, feeder 
drops, motor-operating voltages and 
in trouble shooting. It is not expected 
to supplant the graphic instrument, 
but to supplement it. The maximum- 
minimum voltmeter indicates voltage 
spread only and being highly damped 
is insensitive to unimportant in- 
stantaneous voltage dips. 

Probably for 90 per cent of the 
time a knowledge of voltage spread 
will suffice, but in the remaining 
cases, where flicker is a problem or 
where the time of maximum or mini- 
mum is desirable, the graphic instru- 
ment remains desirable, according to 
Mr. Davis. Where feeder regulator 
settings are to be made or checked, a 
graphic meter at the load center with 
maximum or minimum voltmeters at 
the nearest tap to the source and at 
the end of the feeder will usually pro- 
vide the required information. 
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VOLTMETER with case closed, ready 
for field service 








INTERIOR of maximum-minimum voltmeter 
(laboratory model) 
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CHEMICAL INDUSTRIES 





TEXTILE MILLS 





OIL REFINERIES 


PAPER MILLS 
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GAS PLANTS 


Pipe Hangers are now Engineered 
for each specific service 


N° longer is pipe hanging a hap- 
hazard matter of fastening pipes 
“somewhere, out of the road.” Every 
industry has individual requirements 
...every type of system its vagaries 
At one extreme is the domestic water 
system involving chiefly dead weight. 
At the other, pulsing steam power 
lines where thermal-movement and 
vibration demand scientific control. 

Until Grinnell engineers attacked 
these problems, pipe hanging was given 
little attention. Today, Grinnell pro- 
duces adjustable hangers in thousands 
of combinations to hang any piping 
anywhere. 

This is merely one example of im- 
proved services developed by Grinnell. 
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Others include prefabricated piping, 
automatic sprinkler fire protection, 
Thermolier unit heaters, Amco indus- 
trial humidifiers, extra-quality pipe fit- 
tings. Write for reference folder on 
Adjustable Hangers or other Grinnell 
products. Grinnell Co., Inc., Executive 
Offices, Providence, R. I. Branch offices 
in principal cities of U. S. and Canada. 


Grinnell Company, Inc. . . . Grinnell Company of the 
Pacific . . Grinnell Company of Canada, Ltd. . . General 
Fire Extinguisher Company . .. American Moistening 
Company . . . Columbia Malleable Castings Corpora- 
tion . . . The Ontario Malleable Iron Company, Lid. 


GRINNELL 


wuHenever PIPING is invotven 
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UNEXPECTED ROLE... 







MARINE POWER PLANTS 


















PUMP STATIONS 
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INDUSTRIAL STEAM PLANTS 


Adjustable Hangers for 
all low-pressure piping. 





Genspring Constant- 
Support Hangers for 
power piping. 
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QOAD BUILDING 


STEEL for thin wall diamond core drills is treated in these furnaces 


Globar Furnace for High-Speed Steel 


Heat treating small steel parts re- 
quires extremely accurate temperature 
control. Because the electric furnace 
is susceptible to such control and at 
the same time permits rapid heating 
speed while making efficient use of 
heat, il is finding more and more 
applications where small work is in- 
volved. 

An example is the recent installa- 
tion of two electric Globar furnaces 
by W. A. Felker Company, Torrance, 
Calif., for heat treating high-speed 
steels for thin-walled, diamond core 
drills. 

The larger of the two furnaces 
shown in the picture is a tubular 
Globar furnace of 5-kw. rating, 
capable of working to 2,750 deg. F. 
Work is introduced into the circular 
opening in the center of the resistor, 
which is 2 in. in diameter and has 
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an effective heating length of 8 in. 
Heat input is controlled by a tapped 
transformer. 

The smaller furnace has a hearth 
area of 4x4 in. and an effective height 
of 3 in. It is heated by four small 
Globar elements having a combined 
rating of 1.6 kw. This equipment also 
operates to 2,750 deg. F. 

Because this is laboratory-type 
equipment, electrical consumption in 
proportion to value of material 
handled is a negligible item in pro- 
duction costs. 

Both furnaces were constructed by 
the Felker Company, with the assist- 
ance of W. B. Cheney, Southern Cali- 
fornia Edison Company industrial 
heating engineer, and a representative 
of the Pacific Abrasive Company, Los 
Angeles area representative of the 
Carborundum Company. 
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Another application of electric heat 
in the Felker shops is a_ so-called 
automatic “furnace,” similar to a 
spot welder, which is used for melting 
and fusing metals and alloys by plac- 
ing them in graphite containers and 
heating them between the tips of 
electrodes. This equipment is rated 
10 kva. and provides temperatures up 
to 6,000 deg. F. 


Glasses Help in 
Aligning Floodlights 


Lighting engineers are often called 
upon to adjust or line up the flood- 
lighting equipment used in sports 
areas such as football fields, etc. Per- 
haps the simplest and most accurate 
method is to sight into the floodlights 
from the proper positions about the 
field. An assistant can then adjust 
the mounting of the floodlight until 
the center of the beam is focused 
upon the desired spot. To the ob- 
server on the playing field this exact 


LENSES from gas-welders’ goggles are 
easily adapted to standard frames for use 
by the lighting engineer 


focus is clearly visible, and even 
slight variations are easily noted— 
much as sighting through a rifle bar- 
rel. Dark glasses are necessary to 
protect the eyes and to permit the 
required visual accuracy. 

One illuminating engineer has de- 
1940 


October 19, 





ON 


ELECTRIC OVEN is 25% Faster.. 
..35% More Efficient Than Ever ! 






























>, ay ie NEW EDISON-HOTPOINT 
aN . e ig ELECTRIC BAKE OVEN 
we Sells Easily — 

Operates Economically 








@ New in construction. 
@ An innovation in design. 


@ Accurate automatic heat con- 
trol in each section. 


@ Reaches baking temperature 
25% faster. 


@ Holds heat 35% longer. 


@ Bakes two different runs 
at once. 


@ Saves floor space. 
e@ Grows with business. 
@ Can be built up a deck at a time. 


@ Clean and safe.. No flame. 
No dust. No soot. No ashes. 
No odor. 








rue baker’s two chief objections to electric bake ovens—high 
Esashi and operating costs — have been banished by the 
new low-cost, high efficiency Edison-Hotpoint Ad-A-Deck Elec- 
tric Oven. It’s priced low and operates more efficiently than ever. 

Load developed by this new Edison-Hotpoint Bake Oven is 
on Main Street—adjacent to existing facilities. And it’s load you 
can always count on. Give your load-building program a new 
push with Edison-Hotpoint Ad-A-Deck Electric Ovens. Write 
today, now, for complete information. Edison General Electric 
Appliance Co., Inc., 5618 West Taylor Street, Chicago, Illinois. 


Distributed in Canada by Canadian General Electric Company, Ltd., Toronto 


COMMERCIAL @ EDISON f COOKING 
Ht ile aa 
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TWENTY-EIGHT KW. of electric heating equipment and 15 hp. of blowers and driving 


vised a novel and inexpensive set of 
special eye filters for this purpose, 
as shown in the accompanying illus- 


tration. The lenses were obtained 
from regulation gas-welders’ goggles, 
shown in the left of the picture. 

These were edged down to the 
proper size and shape by a local 
optician and fitted into standard 
Zylonite frames, as shown in the cen- 
ter and on the right in the illustration. 
In this form they are compact and 
easy to carry, comfortable and con- 
venient to wear. 

Two sets are used by this engineer, 
one having No. 4 shade lenses and the 
other having the No. 6 or darker tint. 
These two sets will accommodate all 
types and sizes of floodlights for 
either close-up or distance sighting. 

When properly lined up the flood- 
light appears through these filters as 
a bright, concentric disk of light 
with the lamp filament a small bril- 
liant dot exactly in the middle. A bit 
of practice will develop considerable 
skill in accurately aligning flood- 
lights, if filters such as these are used. 


Electric Heat for 
Paraffin Coating 


Electrification of heating equip- 
ment associated with the production 
of paraflined paper cartons by the 
Boothby Fiber Can Company, Rox- 
bury, Mass., has improved manufac- 
turing conditions in connection with 
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equipment used here to apply paraffin to paper rolls 






the removal of this concern to a new 
location. Cartons of 4} pt. to 1 gal. 
capacity are made here for varied 
uses in the food industry, such as 
the marketing of shellfish, fried 
clams, ice cream, butter and other 
products. The paper from which 
these are made runs through the 
coating machine at the rate of 75,000 
ft. per day of 8? hours and weighs 
about 60 lb. per thousand feet. 

The paraffin is placed in block form 
in a melting tank 24x16x7} in. in- 
side, the tank capacity being 90 lb. 

















































Heat for melting is provided by two 
2.5-kw. G.E. immersion type heaters. 
From the melting tank the paraffin 
flows through a pipe partially sur- 
rounded by two 1-kw. strip heaters 
into the main tank (6 x 1 x 1 ft.), 
which is provided with six 220-volt 
immersion type units connected in 
series pairs across the factory 440- 
volt supply. These six units aggre- 
gate 21 kw. and maintain the tem- 
perature at 340 deg. F. The paper 
to be coated is passed between rollers, 
one of which applies the hot paraffin 
to the moving sheet (normally 4 ft. 
wide). A blower type preheating 
unit using 10 kw. is installed ahead 
of the coating machine to prevent 
heavy drag in the coating equipment. 
which would occur if the paper were 
run in cool. A 5-hp. motor drives 
the paper through the coating equip- 
ment. 


Many Benefits 


By replacing steam heat with elec- 
tric heat for the paraffin tank the 
following benefits are realized: (1) 
Automatic temperature control keeps 
the work at the right heat; (2) elec- 
tric heat provides uniform heating 
every day; (3) with electric heating 
the tank is at the right temperature 
when work starts in the morning, a 
most important point; (4) the heat 
source is at the tanks and no long 
pipe runs or maintenance of steam 
lines is necessary. 
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MACHINE SHOP BOASTS 28 FT..CANDLES—An average lighting intensity of 28 ft.- 
candles has been achieved in the gear shop of Cincinnati's Tool Steel Gear & Pinion 
Company. Mounted at a height of 28 ft., the 28 Westinghouse Glassteel high-intensity 
mercury units are spaced 16 x 16 ft., equipped with 400-watt lamps 
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Ever Husk a 
Black Walnut? 


Bet you did—when you were a kid—if you knew where there 
was a walnut tree. Then, when you had it husked, you still 
had a nut that was hard to crack... 


And what has this to do with Chromel resistance wire? Well, 
just as nature has given tough armor to the walnut kernel— 
likewise does she provide staunch protection for Chromel 
heating elements. In use, Chromel takes on a tough, tenacious, 
airtight skin of oxide, through which further oxygen can 
barely penetrate. Thus Chromel protects itself against 
destruction, and as a heating element has durability, such 
that you almost never have a complaint of a Chromel- 
equipped device. So it is for your own protection, too, that 
you see that the heating devices you make or sell, have 
elements of Chromel. 








HOSKINS 
CHROMEL 


Ree ie eee tee 


WIRE 


TSU eet) ee ee | 


HOSKINS MANUFACTURING CO. 
DETROIT ~ MICHIGAN 
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Time Switch 


Time switch for controlling off-peak water 
heaters matches “A” type front-connected 
watt-hour meters and fits any standard watt- 
hour-meter connection box or trim. Ad- 





oe 


Type ‘'T-52"" time switch; rated 40 amp. 240 
volts. General Electric Co., Schenectady, 
a. te 


justment of time switch is matter of re- 
moving glass cover from standard meter 
base and setting switch tripping time. 
Heavy glass cover is sealable. 


CO. Indicator 


Carbon dioxide indicator is machined 
from a solid block of Lucite, with metal 
parts of stainless steel. Level of red- 





"y /2" 


carbon dioxide indicator. 
Friez & Sons, Baltimore, Md. 


Julien P. 
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EQUIPMENT 


colored absorbent selution is reflected from 
polished scale, allowing operator to line 
up liquid level, reflection and scale gradua- 
tions, to prevent parallax. Readings, ac- 
curate to 4 per cent CO, are taken by 
zeroing the scale, pumping sample of gas 
into chamber and raising and lowering 
absorption basket. 


Power Rheostat 


Power rheostat; 25 watts. Clarostat Mfg. Co., 
Inc., Brooklyn, N. Y. 


Mechanical and electrical sturdiness are 
claimed for this power rheostat. Resistance 
wire is wound on an insulated aluminum 
core, which is bent round, placed in the 
slot of the ceramic shell and imbedded in 
a cold-setting inorganic cement. Use of 
cold-setting cement is said to obviate cor- 
rosion of wire or weakening due to high 
temperatures. Tripod-type rotor, insulated 
from the shaft, provides for three-point 
support on brass contact ring and winding, 
against concealed helical spring. Contact 
shoe is graphited-copper. 


Fluorescent Lamp 


"TI2:"" 14-watt, 15-in.; two units with ballast, 
totaling 45 watts, commonly used; white or 
daylight. Hygrade Sylvania Corp., Salem, 
Mass. 


To meet a growing demand for a fluores- 
cent lamp of somewhat smaller dimensions 
than the 15-watt, 18-in. lamp, this company 
offers a lamp with an over-all length of 
15 in. Ballast is a 0.5-amp., 60-volt, “S11” 
resistance unit for operating two lamps in 
series on 110 to 125-volt circuits. Makers 
claim power factor of about 90 per cent, 
operation quiet with no ballast hum. While 
stroboscopic effect is not eliminated, appli- 
cation of unit to floor lamps is said seldom 
to make this objectionable, especially where 
incandescent lamps may also be used. 
Manual type of starter is used besides 
customary line switch, but functions may 
be combined tn single push-in-type switch. 


a a I A RTC TE NS AEST 


BUYING ELECTRICAL EQUIPMENT? 
“Electrical World” Electrical Buyers Ref- 
erence is a convenient place to look first 


for names, addresses. and products of 
manufacturers. 
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Circuit Breaker 


Compressed-air circuit breaker is an- 


nounced for indoor service on 15-kv. circuits. 
Designed for interrupting capacities as high 
as 2,500,000 kva., the new breaker in- 





Type "CA" compressed air circuit breaker; 
illustrated unit rated 1,500,000 kva. at 15 kv. 
Westinghouse Electric & Mfg. Co., East Pitts- 
burgh, Pa. 


terrupts arcs on the “cross blast” principle; 
i.e., arc is drawn between contacts which 
open in a line perpendicular to insulating 
splitter plates. Compressed-air stream is 
blown at right angles to arc and elongates 
it between these plates. Muffler at end of 
arc chute eliminates residual flame and re- 
duces noise. Pressure in air storage tanks 
is 150 lb. per sq.in. and drops about 20 |b. 
per sq.in. for each close-open operation. 
Air cut-off valves and alarm valves are 
safety features. 


Two-Lamp Ballast 


Compactness features this two-lamp 
ballast for fluorescent fixtures; it has been 
“streamlined” to dimensions of 15% in. 
high by 25 in. wide, for two 40-watt 





"'W2-43"' two-lamp ballast. Sola Electric Co., 
Chicago, Ill. 
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THE NEW 
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with the NEW EC&M 
TYPE LWz WELDER CONTACTORS 

















CONTACTOR-ARM DROPPED DOWN 
SHOWING STURDY CONSTRUCTION 


HESE ARE heavy-duty Magnetic Contactors especially designed 

for welding service. They are an entirely new design incorpo- 
rating many features which insure GOOD WELDS at low cost. Of 
outstanding importance is the readily accessible contact-adjustment 
which permits high-speed uniform opening, giving consistent welding 
results. 


All contacts on these new LWZ Contactors are pure copper, cold- 
formed by a special process providing high Brinnell hardness 
throughout their thickness. Proper cushioning and design eliminates 
bounce in both opening and closing. Continuous capacity operating 
coils are capable of frequent operation in welder service and are 
well suited for “heater” and similar applications where the contactor 
may be closed for a long period of time. 


From the standpoint of arc-handling ability, these New LWZ Con- 


tactors have no equal. And up-keep is low, too. Send for Bulletin 
1211 giving complete details. 


No. 3W Enclosed 
Type LWZ 


Welder Contactor 


HEAVY DUTY MOTOR CONTROL 
FOR CRANES, MILL DRIVES AND 
MACHINERY BRAKES eLIMIT 
STOPSCLIFTING MAGRETS AND 
AUTOMATIC WELD TIMERS. 
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lamps. Starting compensator is combined 
as an integral part of the ballast. Core and 
coil assembly are vacuum-impregnated with 
high dielectric varnish and cushioned 
against vibration with “all-weather” insu- 
lating compound. Claimed power factor i- 
90 to 100 per cent. 


Meter Testing 


New testing outfit, designed to permit 
the changeover of present test tables to 
both stroboscopic and timed control (page 





and timed revo- 
The States Co., 


Combination stroboscopic 
lution control testing outfit. 
Hartford, Conn. 


92, this issue) consists of four units. 
These are a master stroboscopic meter, 
registration indicator and timed revolution 
control unit with current cut-off relay. 
Equipment is offered for testing of single- 
phase, two- and three-wire watt-hour meters 
with basic constants of 4, 0.3 or 0.6. 


Disconnect Stick 


Disconnect stick is offered for use in 
“hammering open” switches whose blades 
have become stuck or corroded in the con- 
tacts. Disconnect hook travels approxi- 
mately 13 in. from either a push or pull 





‘Hammer-type" disconnect stick; mounted 


\'fe or W/p-in. diameter poles. James R. 
Kearney Corp., St. Louis, Mo. 
WORLD @ October 19, 1949 










Being Prepared .is NOTHING 


The Mark of Seruice 


ALLOYS 
ANGLES, HOT ROLLED and COLD 
ROLLED 
ARCHES ( CORRUGATED ) 
BABBITT 
BANDS and HOOPS 
BARS, HOT ROLLED 
ALLOYS (HR and CF) 
COLD FINISHED 
ELECTRIC HIGH CARBON STEEL 
REINFORCING 
BEAMS and C. B. SECTIONS 
BEEF RAIL 
BOLTS, NUTS, WASHERS, ALL KINDS 
BORING and TURNING BARS and 
GRINDERS 
BRACES, BOILER 
CHAIN, ALL KINDS 
CHANNELS 
CHISELS 
CHUCKS, STAYBOLT 
CLAMPS, BOILERMAKERS 
CLIPS, PATTERSON 
CLEANERS, FLUE 
CONDUCTOR PIPE 
COPPER and BRASS 
COUPLINGS, HOSE 
CRAYONS, SOAPSTONE 
CUTTERS 
DARDELET RIVET and MACHINE BOLTS 
DRILL RODS 
EAVE TROUGH and FITTINGS 
EXPANDERS, FLUE 
FERRULES, COPPER 
FLANGES, BOILER and TANK 
FLOOR PLATES 
GALVANIZED SHEETS, BARS, BANDS 
HANDLES, HAMMER 
HEADS, TANK and FLANGE 
HOISTS, HAND and POWER 
IRON, STAYBOLT 
LUGS, BOILER, TANK and SILO 
MACHINERY, HAND and POWER 
MANHEAD PLATES and FITTINGS 
NAILS 
PACKING 
PAINT STICKS 
PLATE STEEL, STANDARD QUALITIES 
ABRASION RESISTING 
COR-TEN and MAN-TEN 
PLUGS, FLUE 
RAILS and FITTINGS 
REAMERS 
SHAFTING 
SHEETS 
ABRASION RESISTING 
ELECTRICAL 
COR-TEN and MAN-TEN 
HOT ROLLED and UNIFORM BLUE 
WELLSVILLE POLISHED 
COLD ROLLED 
STAINLESS STEEL 
GALVANIZED and GALVANNEALED 
LONG TERNE 
CORRUGATED 
U‘S'S COPPER STEEL 
SPRING STEEL BARS and SHEETS 
STAINLESS STEEL 
STRIP STEEL, CR and HR 
TEES 
TIRE, ROUND EDGE 
TOOLS. HAND and POWER 
for BOILER and IRON WORK 

































































































RE you working on defense program call Scully. Even if you’re not making 
orders? Then—when you need steel defense products it’s a good idea to “Call 
you need it quick. We have it—on hand _ Scully” when you need steel, steel prod- 


TROLLEYS 
. ; ; : a TUBES, BOILER 
in eight warehouses located in the big ucts, copper or brass. We’ve made Scully TURNBUCKLES 


VALVES, BLOW-OFF 
WELDING ROD and WELDERS 
ZEES 


The Mark of Quality 


manufacturing centers. Now—with mills Service famous by following the policy 


jammed to capacity—when a breakdown _ that all customers, large or small, want 
or a shortage means delay or lost profit— their orders delivered in a hurry. 


We have a complete stock of ELECTRICAL SHEETS iw our Chicago warehouse 


SCULLY STEEL PRODUCTS COMPANY 


Distributors of Steel, Steel Products, Copper and Brass 





Warehouses at CHICAGO + NEWARK, N.J. * ST.LOUIS + BOSTON 
ST. PAUL-MINNEAPOLIS + CLEVELAND <: PITTSBURGH + BALTIMORE 


UNITED STATES STEEL 
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It’s easy to hear— 
This Acousti-Booth 
keeps out NOISE 





Patented 


A Zone of Quiet 


for Telephones 


in your sub-stations 
and turbine rooms 


If you have trouble in hearing distinctly 
over your station phones, it will pay you to 
investigate the Burgess Acousti-Booth. This 
is no ordinary telephone booth... it is a 
remarkable doorless booth with an acoustic 
lining that soaks up noise like a blotter absorbs 
water. Within the booth is a “zone of quiet” 
that surprises everyone who first uses the 
Burgess Acousti- Booth. Machinery noise is 
absorbed ... and you can hear every word 
over the telephone. 


Has No Doors 


The absence of doors assures ample circula- 
tion of air without a booth fan. The open front 
makes it easy to use the booth, even when 
carrying charts or records. 

Sturdy steel construction of the Acousti- 
Booth harmonizes with other station equip- 
ment. Easy to install ... easy to clean ... and 
easy to use. 

Hundreds of industrial installations are 

iving satisfactory service from coast to coast. 
Rieaneus reorders are received from satisfied 
users. 

For better and more reliable telephone 
service in your noisy station locations, use the 
Burgess Acousti-Booth. Full information will 
be sent, gladly, on request. 


WE meee tl 


Burgess Battery Company, Acoustic Division 
Dept. EW, 500 W. Huron St., Chicago 


Please send Free booklet describing Burgess 
Doorless Acousti-Booth and how it makes tele- 
phoning easy in noisy places. 


BURGESS ACQUSTI-BOOTH: 
CTUTTTTTT scccicccccncslTOUNONNNT, 
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on the stick. At the end of this travel 
the hook strikes the ferrule with a sharp 
impact, opening the switch blade. At the 
completion of the push or pull on the stick 
a spring inclosed in the ferrule returns 
the hook to its original position. Steel 
ferrule of head is covered with a %-in. 
Bakelite tube. 
e 


For Transformers 


“Thermalarm;" thermally responsive element 
adjustable to trip flag over range from 100 
to 200 deg. F. Eastern Specialty Co., 3617-19 
North Eighth St., Philadelphia, Pa. 


Warning that a transformer has operated 
at a dangerously high temperature and 
that further investigation is required is 
given by this device. Held to the trans- 
former casing by magnetism, the thermally 
operated device releases a flag as a visible 
indication. Flag color differs from color 
of case of device. giving readily visible 
signal. (Also see ELectricaL Wortp, Oc- 
tober 5, 1940, page 90.) 


Power Analyzer 


Polyphase and single-phase volts, am- 
peres and watts may be measured with this 
instrument. Meter is two-element, poly- 
phase wattmeter; switching—which may 
be done while instrument is “on”—pro- 
vides for various measurements. Rotary 
switch permits current measurements in 
any of three wires by inserting ammeter 





"903" 


Model power analyzer; to 650 volts, 
52 amp. and 20 kw. The Hickok Electrica! 
Instrument Co., Cleveland, Ohio. 


in desired circuit; voltage can be measured 
across any two wires of three-wire circuit. 
Range of instrument may be extended with 
added transformers. 


Wiring Devices 


"Plugmold"' multi-outlet system; wired and 
unwired fluorescent units. The Wiremold Co., 
Hartford, Conn. 


Multi-outlet system of this company is 
now offered in two sizes: smaller (No. 
1900) with a eapacity of 2 wires for single 
circuits, larger (No. 2100) with a capacity 
of 6 wires for switch-controlled circuits, or 
installations where lumiline or fluorescent 
lighting is combined with outlets. Also 
available in unit lengths for any specified 
size and number of fluorescent lamps are 
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wired and unwired units, with or witheut 
Alzak reflectors of concentrating or dif- 
fusing types. Wired units are supplied 
with plastic lamp holders. 


Clip-On Ammeter 


This new model of the Ferranti instru- 
ment has a guaranteed accuracy of plus 





or minus 2 per cent of full scale. Clips 
Improved dual range clip-on ammeter 
0-100/500 amp. Ferranti Electric, Inc., 30 


Rockefeller Plaza, New York, N. Y. 


are completely incased in Bakelite and a 
hole is provided in the handle for a carry- 
ing strap. 


TECHNICAL LITERATURE 


E.E.I. Specirications—Meter and serv- 
ice committee of the Edison Electric Insti- 
tute has approved two “Suggestions for 
Specifications.” One of the four-page 
pamphlets treats of coordinated and stand- 
ardized low-voltage current transformers, 
the other discusses standard dial constants 
for a.c. watt-hour meters. Copies @re avail- 
able from E.E.I., 420 Lexington Ave.. 
New York, N. Y., at 10 cents each. 


SmaLL Motors—An illustrated folding 
sheet containing all essential data to fit 
properly the right small motor type to any 
job is offered by Westinghouse Electric & 
Mfg. Co., East Pittsburgh, Pa. All frac- 
tional-hp. motors, d.c., a.c. and universal, 
are covered in the “Small Motor Selector,’ 
also known as “F-8525,” by Department 
7-N-20 at East Pittsburgh. 


Surrace ConpEensers—“Typical Specifi- 
cations for Surface Condensers and Auxili- 
aries for Turbine Service,” an 8-page book- 
let, may be secured at 25 cents each from 
the Heat Exchange Institute, 90 West St. 
New York, N. Y. Use of the specifications 
is intended to enable the manufacturers 
to design efficiently a surface condenser to 
meet the purchaser’s requirements. 


Metat Properties — Recent technical 
bulletins released by the Internationa 
Nickel Co., Inc., 67 Wall St., New York, 
N. Y., include: “The Working of S.A.E. 
Nickel Alloy Steels,” a 16-page reprint 
from American Machinist; “Welding, 
Brazing and Soft Soldering of Monel, 
Nickel and Inconel,” 32-page Bulletin 1-2, 
and “Engineering Properties of Monel, 
12-page Bulletin T-5. 


October 19, 1948 
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With so much recent discussion of transformer tem- 
peratures and so much written into the standards one 
would expect to see every important transformer provided 
with some form of temperature-responsive indicator... 
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Here you are, Mr. Editor 
You asked for it! 


For good sound reasons, “Electrical World” thinks 

H t f fl} H | H H ll there ought to be a simple but positive means of de- 
termining transformer temperatures on the line. Well, 

ne eee ee there is. The name of this inexpensive little tell-tale 
is THERMALARM, and here is how it works: A line- 
man climbs the pole and slaps a Thermalarm against 


the transformer case where its two permanent mag- 





nets hang on indefinitely—no tools, no straps or other 
fastenings are required. 





: | While the transformer is functioning normally 
Thermalarm is just a little black box, but when over- 
OKAY DANGER loads cause dangerous temperatures a bright “flag” 


oe Vie Giemnetin consent flips out and stays out until seen from the street by a 
temperature Th - fl h fli d , in- 3 - . 
Gin ea ts | es te ae cruising inspector. ... Can you estimate the value of 
shut” when loading has former has at some pe- Thermalarms to your distribution system? 
not exceeded the trans- riod operated at a 
former’s capacity. This dangerously high tem- WRITE TODAY FOR COMPLETE 
holds true for any make perature—needs investi- 
or type. gating. TECHNICAL DETAILS 
THE EASTERN SPECIALTY CoO. 
3617-19 NORTH 8TH STREET PHILADELPHIA, PENNA. 
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Palmer New Merchandising 
and Advertising Manager 


Roy A. Palmer, who has been ap- 
pointed merchandising and advertising 
manager of the Duke Power Co., Char- 
lotte, N. C., (ExLecrricat Worip, Oc- 
tober 12, page 7), is well qualified for 
his new position, having been, in ef- 





fect. 


acting manager of 
ment during the long 
late John Paul Lucas. 
Mr. Palmer a Bachelor of 
Science degree in electrical engineer- 
ing from the University of Minnesota 
in 1921, and entered the employ of 
the National Lamp Works, engineer- 
ing department, Nela Park, Cleveland. 
Ohio, immediately after graduation. In 
1926 he went to Hollywood, Calif., to 
assist in introducing the Mazda lamp 
for filming motion pictures. returning 
to Nela Park in the spring of 1928. 
Later that year Mr. Palmer accepted 
the position of illuminating engineer 
for the Southern Public Utilities Co.. 


the depart- 
illness of the 


received 


Charlotte. now the Duke Power Co.. 
becoming in addition assistant mer- 


chandising and advertising manager. 

Mr. Palmer served as a delegate to 
the International Commission on Illu- 
mination in London, England, in 193). 


106 (1206) 


He has been active in the Hluminatine 
Engineering Society for a number of 
years, having served as director from 
1932-35 and as chairman, and member 
of several technical committees. He is 
also a member of the British [llumin- 


ating Engineering Society, American 
Society for the Advancement of Sci- 


ence, and the American Optical So- 
Mr. Palmer is the author of 
many articles which have been pub- 
lished in technical journals and popu- 
lar magazines. 


ciety. 


>» HERMAN RusseELL, president of the 
Rochester Gas & Electric Corp., Roches- 
ter, N. Y.. was made the recipient of 
the Charles A. Munroe Award, one of 
the highest honors conferred by the 
\merican Gas Association, at the con- 
cluding general session of the associa- 
tion’s annual convention on October 10 
in Atlantic City. Mr. Russell received 
the award “for his accomplishments of 
a fundamental and permanent nature in 
the interests of the gas industry.” The 
award, consisting of a substantial finan- 
cial acknowledgment and_ engrossed 
certificate, was presented by the donor. 
Charles A. Munroe of New York, past- 
president of the association. Mr. Rus- 
sell was president of the American Gas 
Association in 1936-37. He has devoted 
most of his professional and business 
career to the public utility industries, 
electric and gas. 


> Haro_tp W. PartLow of Tacoma has 
been named chief of power utilization 
development for the Bonneville-Grand 
Coulee administration. Mr. 
Partlow’s duties will include advising 
Bonneville’s wholesale customers on 
methods for building retail power use. 
especially in the domestic and rural 
fields, in accordance with provisions of 
the Bonneville act. Prior to this ap- 
pointment Mr. Partlow served as sales 
manager for Tacoma City Light. where 
he was employed for six years. 


power 
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EWS ABOUT PEOPLE 


Roebling Names Clapp 
Assistant Sales Manager 


Roger H. Clapp, formerly Philadel- 
phia branch manager of John A. Roeb- 
ling’s Sons Co., Trenton, N. J., has 
been appointed assistant general man- 
ager of- sales with headquarters in 
Trenton. 


Mr. Clapp obtained his first knowl- 
edge of the wire business with Amer- 
ican Steel & Wire Co., in Worcester. 
Mass., where he spent six years in the 
mills and eight years in sales work. In 
1923 he became sales manager of the 
wire department of the Wickwire Spen- 
cer Steel Co. in New York City, sub- 
sequently serving as Eastern district 
sales manager and then sales manager 
of the Pacific Coast division. 


Mr. Clapp joined the Roebling 
organization in 1936. 
a 

> Kent A. Hawtey, formerly chie! 


engineer of Victor Insulators, Inc., Vic- 
tor. N. Y.. has recently joined the Elec- 
tric Power Equipment Corp.. Philadel 
phia, Pa.. where he will specialize ov 
new products. Following graduation 
from the University of California. Mi 
1940 


October 19, 

















» * 4, Z a * ~ 4 
~<18\ i eer OF Miamy foo 
7 ea a, P : j 
. : ae 





A New Source of Savings! 


Here is another Orangeburg development de- 


signed to effect savings in conduit installation 
costs! 


This improved portable tooling lathe can be 
used on the job—provides accurately tooled 
and water-tight joints on all sizes from two 
to six inches inclusive on both Orangeburg 
Standard and Nocrete. 


Users report that savings in time alone make 
this lathe a profitable investment—and when 
you add savings in short lengths and waste, 
you have a real money saver! 


j , 
Ss 
es 4 


tise sew ee 
Bitten 


Orangeburg was selected for Miami's underground many years 
ago. Today—because this conduit still provides complete cable 
protection—both Orangeburg Standard and Nocrete have been 


specified for additions to the system. 


There are simple—and logical—reasons for Orangeburg’s long 
life and complete cable protection. This time-tested conduit is not 
only (1) immune to corrosion but (2) has water-tight joints—and 
(3) absorbs less water than other types of conduit. Thus moisture, 


whether acid or alkaline, cannot reach and ruin the cable sheath. 


Whatever your conditions, when you go underground, go Orange- 
burg. Thousands of distribution engineers have proved that when 


it comes to complete cable protection and lower installation costs, 


Orangeburg has no equal. 


Sales Agent — Distributors 


General Electric Supply Graybar Electric Co., 
Corp. Inc. 


MADE AT ORANGEBURG, NEW YORK BY THE FIBRE CONDUIT COMPANY, 292 MADISON AVE., NEW YORK CITY 


ORANGEBURG 
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NOCRETE for installation without concrete encasement 
STANDARD for installation with concrete encasement 
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® Fairchild Aerial Surveys, Ine 
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A COMPLETE f 4 » 


FOR UTILITY NEEDS 


When your needs turn to line construction mechanical tools, 
remember that Four Wheel Drive equipment is known for its 
rugged, dependable service. The FWD line is complete, too, 
including pole trailers, pole binders, pole dinkies, winches, 
collapsible power reels, pole derricks ...in fact, it includes 
anything you may need for line construction work. And, by 
ordering via GRAYBAR, you complete a “sure-fire” combina- 
tion. For, GRAYBAR offers you a one-call supply source of the 
best equipment of leading manufacturers . .. all backed by the 
satisfaction-insurance of the GRAYBAR tag. For all the facts 
on any of the items listed below, write to the Graybar Electric 
Company, Graybar Building, New York. 








Offices in 
more than 80 
principal cities 
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Hawley joined the Great Western Powe: 
Co., serving as designer of electric lay- 
outs of its high-voltage receiving sta- 
tions and the Oakland steam plant 
under Viele, Blackwell & Buck, consult- 
ing engineers. Coming East with Mr. 
Buck, he worked on various projects in 
New York, spent a year in the construc- 
tion department of the General Electric 
Co, and then returned to the organiza- 


tion of Viele, Blackwell & Buck to assist 


_ in designing various high-voltage sta- 


tions. In 1913 he joined the staff of 


| Gibbs & Hill. It was in 1920 that Mr. 








Hawley became associated with the 
Locke Insulator Corp., in charge of 
sales in New York City, subsequently 
becoming chief engineer at Victor and 
Baltimore. He was one of the organ- 
izers of Victor Insulators, Inc., in 1935 
and served that organization as chief 
engineer and a director. Mr. Hawley is 


a fellow of the A.LE.E. 


P Dr. C. Guy Suits, research physicist, 
has been appointed assistant to the 


| director of the General Electric re- 


search laboratory. The position is a 
new one and will permit Dr. Suits to 
continue his research while assuming 
some administrative duties, explained 


Dr. W. D. Coolidge, director of the 


| laboratory, in making his appointment. 


Dr. Suits has been a member of the 
laboratory staff since 1930 and is 
widely known for his research in high- 
temperature arcs. 


PRosert B. Evy, recently lighting 
sales specialist attached to the Boston 
office of the Westinghouse company. 
has been retained as New England 


| representative of the Daunt Corp., Long 


Island City, N. Y., with headquarters 
at 51 Piermont Street, Wollaston, Mass. 


> C. F. Myers, assistant superintendent 


of the central division of the Puget 
Sound Power & Light Co., Seattle, has 
assumed broader duties following his 
promotion to general engineering. Mr. 
Myers was first employed by Stone & 
Webster, Inc., Boston, in 1926. He 
joined the Puget Sound company in 
1929 as a student engineer in the east- 
ern division. He was later transferred 
to Everett as distribution engineer and 
in 1937 was promoted to the central 
division in the capacity of assistant 
superintendent. 


> FRANK J. MEISTRELL has been elected 
secretary of Union Electric Co. of 
Missouri and its subsidiaries in Mis- 
souri, Illinois and Iowa. Mr. Meistrell 
was until recently assistant to a vice- 
president of the Shell Oil Co. The 
election of a new secretary fills a posi- 
tion which has been vacant since the 
resignation of Hermann Spoehrer last 
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‘Pretty Neat!” 


That’s what the engineer of Buffalo’s 
new Kenmore High School had to say 
about the way we laid out the controls 
for his draft fans. 

The combined inclosed panel consists 
of three 15 HP slipring controllers, me- 
chanically interlocked so that the pres- 
sure regulator can operate one, two or 
all three controllers—the speed of each 
fan being automatically regulated by 
the steam pressure. ... Aside from its 
compactness and efficiency, this instal- 
lation is noteworthy for its economy, as 
it incorporates standard “mass produc- 
tion” Monitor Controls throughout... . 
If you have a comparable control prob- 
lem on hand it will pay you to get in 
touch with a nearby Monitor Sales En- 
gineer. His recommendations involve no 
obligation. Write us. 


Kenmore High School, Buffalo, N. Y. 
Architects—F. J. & W. A. Kidd 
Heating re. J. —— 
Engineers—Beman & Cand 
Stokers—by Detroit Stoker “Company 


TheMonitorControllerCompany 


GAY, LOMBARD & FREDERICK STS. BALTIMORE, MARYLAND 
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for NIGHT | 
REPAIRS | 


and LINE 
PATROL 





CENTRAL Linemen’s — 


Flare Lights 


An _ efficient, 
portable illumination—giving day- 
light vision for night repairs and 
work, Unaffected by 
wind, rain or snow. Two sizes— 
20 or 30 minute lighting periods. 


economical form of 


line patrol 


OR SRO’ 


Central Linemen’s Flare Lights are 
invaluable during outages or other 
emergencies when quick depend- 
able illumination is imperative. 
Easily lighted in any weather by 
self contained friction cap. No 
matches required. Stick in a post, 
tree, cross arm, in the ground or 
carry by hand. 


LINEMEN’S FLARE LIGHT 30 MIN. 


BURNS WITH THE BRILLIANCY OF SURLIGHT 


Tr EXTING UISHARLEBN WIND Ratw 


They're always ready, and pro- 
vide more than ample illumination. 
Standard equipment with prominent 


utilities throughout the land. 





STANDARD PACKING 


No. 3020—20 min., 72 per case... .$12.00 
No. 3030—30 min., 36 per case.... 9.00 


= 


1 
d 





Utility men: Send for free sample 
on your company letterhead. 


Central Railway Signal 


Company, Inc. 


272 Center Street 
NEWTON, MASS. 


Plant Locations: Hammond, Ind.; 
Needham Hts., Mass. 
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January. Mr. Spoehrer had held the 
office for 32 years. Mr. Meistrell is a 
graduate of Princeton University and 
received a law degree from Harvard. 
Before joining the Shell Oil Co. he was 
associated with a New York law firm. 


> Harry V. Wittiams, formerly super- 
intendent of electric distribution for the 
New York Power & Light Corp., in Troy, 
is now superintendent of electrical dis- 
tribution at Albany, succeeding William 
Hunter, Sr., retired. J. H. Estaprooxs 
was transferred from superintendent of 
electric distibution at Glens Falls to a 
similar position at Troy. 


> Raymonp P. KArsSHAEFER has been 
elected controller of American Water 
Works & Electric Co. to sueceed the 
late Arthur L. Rae. Mr. Kaesshaefer is 
now associated with Price, Waterhouse 
& Co. as manager of their Milwaukee 
office. It is expected that he will assume 
his duties with American Water Works 
early in November. 


> Donatp S. BENNETT has been trans- 
ferred from the power sales department 
of the Worcester County Electric Co.. 
Worcester, Mass., to Lowell, Mass.. 
where he has been appointed power 
sales engineer for the northeastern dis- 
trict of the New England Power Asso- 


ciation. His headquarters are at the 
offices of the Lowell Electric Light 
Corp. 


OBITUARY 


> Carrer T. DeFRiest, supervisor of 
budgets, records and personnel in the 
switchgear division and executive as- 
sistant to the Philadelphia Works man- 
ager of the General Electric Co., died 
September 24 at Philadelphia, after a 
brief illness. He had 39 years of con- 
tinuous service with the General Elec- 
tric Co. at the time of his death. A 
native of Ravena, N. Y.. he joined Gen- 
eral Electric in 1901. 


> Joun T. JoHNstToN, controller of the 
Dominion Water and Power Bureau of 
the Department of Mines and Resources. 
died in Toronto September 16, in his 
fifty-eighth year. He had been in ill 
health for some time and was on retir- 
ing leave at the time of his death. Mr. 
Johnston, who was born in Kincardine, 
Ont., was graduated from the Univer- 
sity of Toronto in 1910 and spent his 
professional career with the bureau. 
In addition to his particular duties 
there, he was an adviser to the Ex- 
ternal Affairs Department on interna- 
tional waterways matters and sat on 
various boards controlling the flow of 
various international rivers and lakes. 
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> Mayor Wittiam W. Pope, 91, for 27 
years secretary of the Ontario Hydro- 
Electric Power Commission, died at his 
home in Streetsville, Ont., on October 
4. With Sir Adam Beck, he was one 
of the pioneer builders of Hydro. Major 
Pope was appointed solicitor and secre- 
tary of the Ontario Hydro-Electric 
Power Commission in 1909 and _ re- 
tained the position of secretary until 
his retirement in 1935. 


> Warrer C. WaRpwELL, 81, a director 
of the Cambridge Electric Light Co.., 
former Mayor of Cambridge and chair- 
man of the Middlesex County Commis- 
sioners for many years until his retire- 
ment about a year ago, died at his home 
in that city on September 29. He was 
a native of Richmond, Va. 


Pm Wittiam C. Boyrer, a retired elec- 
trical engineer, formerly associated 
with the Brooklyn Edison Co., Brook- 
lyn, N. Y., died September 28 at his 
home in Queens, Long Island, in his 
seventy-first year. Mr. Boyrer was a 
fellow of the American Institute of 
Electrical Engineers. 





That Newspaper Smear 
| Continued from page 72| 


Of these all but one are advocating 
the election of Willkie. Of the two 
newspapers in Knoxville, the Journal 
has always been critical of TVA, the 
Vews Sentinel has always been a 
champion of TVA. Both are for 
Willkie. The Chattanooga Times and 
the Free Press are both for Willkie. 
In Memphis the Commercial Appeal 
and the Press-Scimitar are both for 
Willkie. In Nashville the Banner is 
for Willkie and the Tennessean is for 
Roosevelt. 

It might be noted that in its recent 
troubles the Tennessean was aided by 


federal funds. An editor was sent 
down from Washington, Siliman 


Evans. Evans had been a Texas news- 
paper man. Then he was made fourth 
assistant postmaster general. Then 
Jim Farley had him appointed head 
of the Maryland Casualty Co. in 
Baltimore. Still later the New Deal 
thought he might be more useful at 
Nashville. 

Siliman Evans is running the only 
one of the big eight in Tennessee 
which is against Willkie. 

Maybe the writer is biased, but 
have you heard anything in this 
campaign about anyone who ever 
had much contact with Willkie who 
is not for him? 
October 
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Facts You Can Use to Cut Distribution Costs... No. 9 
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FIRE-SAFETY is just one fea- 
ture of J-M Transite Ducts. 
A complete line of fittings plus 
the simple assembly method 
keeps installed costs low. And 
because Transite Ducts have a i 
permanently smooth bore, a, @ 
cable removal and replacement 
are just as easy and rapid as 
initial installation. 


lt 


IRE LOSSES are minimized when you 

use J-M Transite Ducts. 100% in- 
combustible, these asbestos-cement cable- 
ways remain unaffected by burnouts... 
will not generate combustible gases, or 
give off dangerous fumes or smoke. Tran- 
site’s fireproof structure gives you greater 
fire protection between cables... or you 
may take advantage of it to obtain closer 
spacing of cables. With single-conductor, 
lead-covered AC cables, this means lower 
induced sheath voltages and safer, better 
cable operation. 





Yet these advantages are only 
part of the complete story. At in- 
stallation, Transite’s long lengths, light 
weight and complete line of fittings speed 
up work, cut costs. Maintenance stays 
low because Transite Ducts cannot rust 
or rot...do not soften or swell up... 
permit easy cable removal. For full de- 
tails, write for brochure DS-410. Johns- 
Manville, 22 E. 40th St., New York, N. Y. 


NO DANGER of noxious fumes ASBESTOS-CEMENT in compo- 
or smoke being formed by Tran- sition, J-M Transite Korduct 
site Ducts. Entirely mineral and provides the equivalent of extra 
inorganic, they won’t burn even _ concrete on lines where cables are 
when exposed to direct flame. encased in a protective envelope. 









a ¥i| Johns-Manville 


EFFICIENT, 


ous! TRANSITE DUCTS 


SER A CE, TRANSITE CONDUIT... For TRANSITE KORDUCT... For instal- 


use underground without lation in concrete. Thinner walled, 
5S P Tog | F A Pa a concrete envelope and lower priced, but otherwise iden- 
for exposed locations. tical with Transite Conduit. 
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Pacific Electric 
Sales Increasing 


Sales of Pacific Electric Manufactur- 
ing Corp. this year are expected to ex- 
ceed the 1939 total by 15 
Sales so far this year are running at 


per cent. 
about the same as a year ago. but the 
first half produced the big volume last 
year, while this year it is expected from 
now on. A better gage of business ac- 
tivity of the company is that 1940 vol- 
ume will exceed that of 1939, which was 
the best year since 1931. 
higher than last year. 
Henry L. Brooke, sales manager. 
stated that more breakers are being 
sold in the 115-kv. rating and the trend 
is toward higher voltages. He said that 
deliveries are slowing up because the 
company is unable to get quick delivery 
on materials. There is some difficulty 
in obtaining standard materials. Even 
delivery on standard motors is slow. 


Earnings are 


Some efforts are being made_ by 
Pacific Electric to accumulate inven- 
tories, but, as Mr. Brooke said, the 


company is experiencing difficulty in 
getting material in fast enough quan- 
tity to call it an accumulation. 

A shortage of skilled labor is discern- 
ible and this is likely to be aggravated 
now that the draft is to go into effect. 
Many skilled mechanics are applying 
for jobs in war industries, which are 
exempt from the draft. 

The company recently received 
orders to construct two jail cells, one 
for Alcatraz. Tool resistance steel will 
be used. 


Refrigerators Set 
Record; Ranges Up 


American manufacturers of house- 
hold electric refrigerators sold 202,209 
units in August, the greatest total ever 
recorded for that month. These sales 
were double the volume reported in 
August, 1939. and put the total sales 
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in the first eight months of 1940 by the 
14 companies reporting to the National 
Electrical Manufacturers Association 
up to a new high mark for the period. 

This record was established in spite 
of the fact that foreign sales, aside from 
those made in Canada, have steadily 
fallen behind last year. 

Domestic sales in August were 191.- 
981 units, compared with 88,108 in 
August, 1939, and the previous August 
high of 112,112 units in 1937. World 
sales in August this year, totaled 202.- 
209 units, against 99,716 last year, and 
126,028 units in August, 1937. 

Eight months sales by the 14 com- 
panies amounted to 2.160.684 in the 
United States, compared with 1.556.624 
for the similar period of 1939. World 
sales for the first eight months of this 
year totaled 2,273,369, compared with 
1.677.914 for the similar 
1939. 

Sales of electric ranges during the 
month of August in Continental United 
States, Alaska and Hawaii totaled 29,- 
128 units, compared with 24,610 in 
1939. For the eight-month period sales 
totaled 287,484, against 214,560 for the 
similar period of 1939. 


period of 


G.E. Gets Boulder Award 
General Electric Co. has _ been 


awarded a contract by the Bureau of 
Reclamation, Denver, Colo., on a bid 
of approximately $700,000 for an 82,- 
500-kva. generator for installation in 
Boulder power plant. It will be desig- 
nated as Unit A-5 at the station and 
will be used for power supply for 
Southern California Edison Co. 


GRDA Awards Contract 


Grand River Dam Authority, Vinita, 
Okla., has awarded contract to Elliott 
Construction Co., Omaha, Neb., at 
$90,755 for two new power substations 
at Collinsville and Chelsea, Okla. 


ELECTRICAL 


ANUFACTURING - MARKETS 


Electrical Machinery 
Orders at New Peak 


Although manufacturers’ shipments 
of electrical machinery moved in in- 
creased volume during August, incom- 
ing business--which set a new high 
more than kept pace with the delivery 
rate. So the backlog of unfilled orders 
increased, for the fourth successive 
month, to a new peak, on the basis of 
the indices released in Industry Survey 
by the Bureau of Foreign and Domestic 
Commerce which extend to 
1939. 

Index of new received by 
manufacturers of electrical machinery 
rose to 213.7 in August, as compared 
with 190.2 in July and 94.2 in August 
of last year. For all durable goods 
industries, incoming orders rose to an 
index figure of 164.8 for August, as 
against 158.5 in July, 107.3 in August 
1939. and the previous peak, 203.3 in 
October, 1939. 

The indices of inventories increased 
slightly during the month of August. 
For electrical machinery, the index 
rose to 116.9, as compared with ¥15.6 
in July and 94.8 in August last year. 
For all durable goods industries, the 
index advanced to 114.8 from 111.2 in 
July—a year ago, it was 96.5. 

Manufacturers’ shipments of electri- 
cal machinery showed a_ quickened 
pace in August, with the index at 143.6, 
compared with 136.9 in July and 107.6 
a year ago. This figure was still below 
the June value of 153.0. For all durable 
goods industries, the index stood at 
128.6 in August as against 126.8 and 
103.7 in August of last year. Here, too. 
the pace was slower than in June, 1940. 
was in fact the second slowest for any 
month this year. 

Electrical machinery manufacturers 
unfilled orders increased 20.7 per cent 
in August over July—the largest in- 
crease over the previous month for 
any month of the current year—as com- 
pared with 16.7 per cent for July over 
June, and 111.4 per cent over August 


January. 


orders 
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a year ago. This was the fourth suc- 
cessive month that unfilled orders have 
increased; the rate for all durable 
goods industries, however, was lower 
for August over July—10.4 per cent— 
than for July over June—11.6 per cent. 


Manufacturers Make 
Sales Appointments 


Electrical manufacturers have re- 
cently made the following appointments 
to their sales staffs: 

Delta-Star Electric Co. has announced 
that the Stevens Sales Co., 41 Post Office 
Place, Salt Lake City, Utah, has been ap- 
pointed sales representatives for Delta- 
Star products. 

Rockbestos Products Corp., New Haven, 
Conn., has announced that P. O. Weston, 
formerly manager of the St. Louis sales 
office, has been put in charge of the new 
Pacific Coast sales office and is located with 
its Pacific Coast sales agent, Marwood, 
Ltd., at 367 Ninth Street, San Francisco. 
He is operating in the territory covered by 
Marwood, Ltd., by this office and those 
located in Los Angeles, Portland, Ore., 
and Seattle. J. T. Williams, formerly with 
the Chicago office, has been promoted to 
St. Louis territory manager. Carle V. 
Bogart, formerly with the Detroit office, 
which is in the Chicago district, has been 
transferred to the Chicago sales office to 
replace Mr. Williams. J. O. Pease, who 
formerly worked in the New England ter- 
ritory, has been transferred to the Detroit 
office and R. G. Newton of the New Haven 
sales office has been assigned to the New 
England territory. 

Frigidaire Division, General Motors Sales 
Corp., has appointed Charles J. Allen, 
formerly an assistant sales manager in the 
eastern area for the company, manager of 
the company’s Baltimore-Washington office. 
Mr. Allen’s appointment follows the resig- 
nation of H. L. Harbison, who has been 
manager of the Baltimore branch for 
four years. 


Votes Extra Dividend 


McGraw Electric Co. has declared an 
extra dividend of 25 cents and regular 
quarterly dividend of 25 cents, both 
payable November 1 to stock of record 
October 17. The company states that 
in accordance with the usual practice a 
special meeting of the directors will be 
held early in December to consider the 
matter of payment of a further extra 
dividend before the close of the year. 





New York Metal Prices 


Oct. 15,'40 Oct. 9, '40 
Cents per Cents Per 


Pound Pound 

Copper, electrolytic .... 12.00* 12.00* 
ad, AS. & R. Price.. 5.25 5.00 
MINOR occa sss. da3i% 14.00 14.00 
Nickel, Ingot ........... 35.00 35.00 
SME eiiedtensiecacibens 7.64 7.64 
peeeeeecente 52.00 51.00 
Aluminum, 99 Per Cent.. 18.00 18.00 


* Delivered Connecticut Valley. 
LSS 
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The goodwill and public 
relations of a_ Utility 
Company are definitely 
affected by their tree 
trimming policy. 

Our experts appreci- 
ate this situation and are 
schooled in the art of 
“appeasement”. They 
know how to cope with 
the personal element 
and still keep your lines 
clear in the most eco- 
nomical way ... We have 
several types of contracts 
and a field force con- 
venient to your opera- 
tions. . . . Write today 
for money-saving data. 


ca 


ASPLUNDH 
pl A Se ae y | yn 
TREE EXPERT COMPANY 
Keonomical Line Clearing 
JENKINTOWN - PENNSYLVANIA + OGONTZ 3750 


— BRANCH OFFICES — 
CHICAGO, ILLINOIS WASHINGTON, D.C. PITTSBURGH, PA. 
RANDOLPH 7773 alt9014,19m- EE ATLANTIC 9798 


BINGHAMTON, N. Y. BALTIMORE, MD. NEW CASTLE, PA. 
BINGHAMTON 4-5314 PLAZA 7656 NEW CASTLE 2285 


COLUMBUS, OHIO ALEXANDRIA, VA. RUTHERFORD, N. J. 
ADAMS 5432 ALEXANDRIA 358! RUTHERFORD 2-7434 
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A monthly meeting place for 
news and views about High 
Temperature Electric Heat 


ID you ever come in bursting with a 

choice piece of news, and suddenly 
remember you promised not to breathe a 
word of it? 
That’s somewhat the position we’re in now 
when we start talking about the market for 
Globar Brand High Temperature Electric 
Heating Elements. There is one industry, 
for example, the process industry, whose 
annual purchases of supplies and equip- 
ment exceed five billions of dollars. We 
know this industry offers almost any 
number of applications for clean, depend- 
able electric heat. But because the indus- 
try must be constantly on guard against 
industrial espionage, we can speak only 
in generalities, without naming products 
or processes. 
Here’s the story: One recent application 
involving the vaporization of an inorganic 
material at a constant rate, under condi- 
tions of constant temperature and pressure 
in an autoclave, required a method of heat- 
ing which could be operated without inter- 
ruption twenty-four hours a day, 365 days 
a year. 
It was necessary to transfer a large amount 
of heat energy in a limited space. In addi- 
tion, the new elements would have to be 
installed or replaced while the vaporizing 
unit was in operation, without interrupt- 
ing the power or affecting the temperature 
relation. 
These factors, together with the fact that 
they could be installed at small expense 
and maintained at low cost, made ‘“‘Globar”’ 
the logical first choice. 
Does this give you a clue as to how you 
might find a solution to a tough heating 
problem with Globar Brand Heating Ele- 
ments? We are sure there is a market for 
“Globar”’ right in your back yard. And 
we'll welcome the opportunity to work 


with you on any high temperature heating z 


application. 
GLOBAR DIVISION 


THE CARBORUNDUM COMPANY 


REG. U.S. PAT. OFF. 


NIAGARA FALLS, N. Y. 


Leeman and Globar are registered trade-marks of) 
and indicate manufacture by The Carborundum Company } 


No. 7 of a Series. We will be glad to send reprints 
of the previous numbers if you so desire. 
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Field Reports on Business 


Speeding up of national defense orders is being reflected in the electrical in- 
dustry as a wide diversity of orders are being placed for equipment. Utili- 
ties are heavy buyers. Switchgear, circuit breakers and motors are in demand. 
Industrial buying is becoming more pronounced. 


NEW ENGLAND 


Industrial plant expansion and modern- 
i-ation continue outstanding factors in the 
electrical field, due in large measure to 
defense requirements. American Steel & 
Wire Co., Worcester, Mass., announced a 
major plant 20-months’ development pro- 
gram totaling several million dollars and 
involving substantial future commitments 
in motors, control and lighting facilities 
at the South Works. Quonsett (R.I.) Naval 
Air Base entered the market Tuesday by 
asking bids on two 2,500-kw. steam turbine 
generators and two more for later installa- 
tion. Further negotiations for steam plant 
equipment are in progress in utility circles. 

Long lists of government orders have 
been made public in connection with 
products requiring integral electrical ma- 
terial or expanded production facilities 
calling for motors, control, lighting and 
industrial electric heating apparatus, be- 
sides wire, cable and wiring devices. 

A general street lighting improvement 
program has been recommended for New 
Britain, Conn., including 132 new units 
for main arteries leading to the urban 
center, with replacement of smaller lamps 
in part. Small transformers for industrial 
plant use are in increasing demand. Energy 
outputs of three leading Connecticut utili- 
ties (Hartford, United Illuminating and 
Connecticut Light & Power) increased 
18.2 per cent in September over a year 
ago and 5.9 per cent over last August. In 
Vermont 95 per cent of the 1940 quota in 
electric refrigerator sales is reported for 
the first nine months of the year. and 
electric range sales are showing moderate 
gains. 


CHICAGO 


Despite the high level of operations, 
business activity registered further ad- 
vances on nearly every front. New plants 
and numerous additions are being built to 
meet rising production requirements. Em- 
ployment and payrolls are advancing at 
a rate that will undoubtedly surpass 1937 
figures. In addition, reports from rural 
areas indicate that farm income will run 
well ahead of the 1937 level. If the trend 
continues at the present rate it appears 
likely that, during the last quarter, pur- 
chasing power in this area will reach the 
hichest peak since 1929. 

The outlook for the electrical industry 
becomes more encouraging than for any 
time in many years. Orders for a wide 
variety of equipment are being placed in 
increasing volume. Sizeable backlogs have 
been created in a number of lines, par- 
ticularly heavy equipment. Utility con- 
struction continues to move forward at a 
rapid pace. Some specific defense con- 
tracts awards here last week were. power 
transformers, $220,614; radio equipment, 
$154.415; fixtures, $10,624; generators, 
$322.178. 

The Whiting Corp. will construct a new 
welding shop at a cost of approximately 
$100.000 including machinery. National 
Aluminate Corp. will spend $100.000 for 
conveyor and pressing machinery. Sprague- 
Warner Co. is installing 470 circuits, 1,877 
lights, 355 receptacles and 280 motors, 
totaling 963 hp. Another new manufac- 
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turing plant has installed 568 four-foot 
fluorescent lamps providing 23 kw. lighting 
load. 


NEW YORK 


A wide variety of electrical equipment 
orders is coming into the market as the 
national defense progress gains speed. So 
far over $8,250,000,000 of commitments 
have cleared through the commission. An- 
other $4,000,000,000 are yet to go. 

Timken Roller Bearing Co. has placed 
an order for a new 60-ton electric furnace. 
Several other companies are placing 
orders for electrical equipment. 

McGraw Electric reports that dealers 
in all sections of the country are reporting 
record sales of appliances. 

Orders to electrical manufacturers in- 
clude switchboards, switchgear, circuit 
breakers, regulators and motors in sub- 
stantial amounts. Utilities are moving 
ahead with their plant expansion plans 
with ‘several new turbo-generator units 
scheduled. 

New construction financing for the first 
forty-one weeks of this year totals $3,352,- 
036,000. or 51 per cent ahead of the 1939 
total. Engineering awards for the week 
rose 20 per cent over a year ago, but 10 
per cent under the preceding week. 

Westinghouse President George H. 
Bucher reports that his company is pro- 
ceeding at top speed on approximately 
$93.779,000 worth of orders for national 
defense material. Some cannot be deliv- 
ered until 1943. 

Alabama Power Co. placed an order for 
$20.000 for coal conveying equipment with 
Continental Gin Co. of Birmingham. 


PACIFIC COAST 


Pacific Coast building totals continue 
to increase evenly distributed by area but 
uneven in classification being principally 
small homes and large camp or base hous- 
ing projects with only an occasional state 
or municipal structure and with large 
privately owned construction confined to 
defense plant additions. Orders totaling 
$72,867,000 were placed with North 
America Aviation Co. of Inglewood for 
planes. Bethlehem of San Francisco is 
making a $10,000,000 plant increase to 
care for its recent $264,000,000 ship awards. 

State plans include re-studying the 
proposed $7,000,000 Isabella Dam_ near 
Fresno, Calif., and presentation to Arizona 
legislature of a $15,000,000 project for a 
Colorado River aqueduct and adequate 
pumping stations to care for Phoenix and 
vicinity. Actual orders for electrical ma- 
chinery have lagged somewhat in_ this 
interim between completion of purchasing 
for older projects and _ preparation of 
requisitions for the new. Recent orders have 
included G.E. steam turbines for the 
$2.300,000 Salt River irrigation system 1n 
Arizona; Westinghouse awards of $12.00 
Boulder switching equipment and $8.000 
for Grand Coulee carrier current insta!la- 
tion; $164,300 for L.T.E. circuit breakers 
for Grand Coulee and a vear’s require- 
ments of pine fir and cedar power and 
telephone poles for Los Angeles. A Seaitle 
firm was awarded the Bonneville pow’rt- 
house for $3,131,606. 


October 19, 1940 














i > glow of light and hum of ma- 
chinery mark a nation stepping 
up production....As transmission 
and distribution of electric power 
keep pace with the increasing mo- 
mentum of American industry, the 
products of a national supplier of elec- 
trical wires and cables become more 
and more in demand... . General 
Cable products have established a 
reputation for uniform high quality 
backed by sound engineering and 
one of the most complete wire and 
cable research laboratories in America. 


GENERAL CABLE 


BARE and INSULATED WIRES and CABLES for EVERY ELECTRICAL PURPOSE 


General Cable Corporation Sales Offices: ATLANTA * BOSTON + BUFFALO * CHICAGO * CINCINNATI * CLEVELAND * DALLAS * DETROIT 
KANSAS CITY (MO.) + LOS ANGELES * NEW YORK * PHILADELPHIA + PITTSBURGH * ROME (N.Y.) * ST. LOUIS « SAN FRANCISCO * SEATTLE * WASHINGTON (D.C.) 
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Recent Rate Changes| 


San Dieco Gas & Exectric Co. will re- 
duce its rates $200,000 annually, effective 
with meter readings on and after Novem- 
ber 1, according to an announcement by 
Commissioner Justus F. Craemer of the 
California Railroad Commission. The re- 
ductions will apply to all domestic and 
commercial customers with decreases in 
San Diego as well as all cities and rural 
areas throughout the county served by 
the company. Approximately $125,000 of 
the reduction will apply to electric service 


| and $75,000 to gas service. 


Soutn Caro.ina Extectric & Gas Co. 
has reduced its electric rates, it was an- 
nounced recently by John C. Coney, chair- 
man of the state Public Service Commis- 
sion. Mr. Coney formally made public the 
fact that an agreement had been reached 
between the commission and the company 
for the reduction, the effect of which will 
be to save customers of the company 
approximately $143,700 annually. The new 
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reduction will apply to the majority of the 
company’s customers other than the mini- 
mum users, and will make savings for 
commercial and industrial users, as well 
as for domestic customers, Mr. Coney said. 






























TELLURIDE Power Co’s. customers in six 
southern Utah counties received rate reduc- 
tions on October 1, saving them approxi- 
mately $18,000 a year. The reduction, 
which amounts to 9 per cent in residential, 
church lighting and commercial rates and 
about 8 per cent in street lighting rates, 
was made as a result of negotiations be- 
tween the company and the state commis- 

| sion. 
























Unton Exectric Co. or Itiinors has 
filed with the East St. Louis city council 
a new contract for electric service, offering 
rate reductions which will save the city 
$78,843 in ten years. Street Commissioner 
Leo J. Dougherty said the contract pro- 
vides for a 7 per cent rate reduction for 
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the period from February 1, 1939, to June | 
1, 1940, which will effect a saving of | 
$6,811. A reduction of 16.6 per cent from 
June 1, 1940, which will effect a saving of 




























@ There’s no such 





$7,884 annually, is also provided in the os thin g as slippage in- 
ruary 1, 1939 side the new stream- 
; lined Fargo “6000” Connector. At 





BirMINGHAM Etectric Co. has signed an | 
amendatory contract which will effect sav- | 
ings of $9,000 in power bills in Jefferson | 
County, Ala. 


low torque its vise-like grip holds 
conductors in perfect, permanent 
contact. Fargo high compression 
at low wrench torque assures maxi- 
mum pressure between conductors 
with less possibility of damage to 
threads. That’s one reason why 
you can expect extra years of 
service and more repeat use from 
Fargo “6000” Connectors. Now 
available in No. 6 and No. 4 sizes, 
with other sizes available later. 






| 
| 
| contract. The old contract expired Feb- 
i 
7 





New York Pustic Service CoMmMIssION 
has announced reductions in electric rates 
by the following municipal plants; Akron, 
$8,000, a 20 per cent cut, effective Novem- 
ber 1; Fairport, $2,900, effective October 
1: Green Island, $2,100, effective October 
7, and Marathon, $680, effective Novem- 
ber 1. 









Concorp, Mass., municipal light board 
has established a lower general or com- 
mercial rate as of October 1. In place of 
| the former charge of 6 cents per kilowatt- 










hour for the first 50 kw.-hr. per month, 
| 5 cents each is now charged for the first 
100 kw.-hr. For the second 200 kw.-hr., 
the rate is 4 cents and for all over 300 kw.- 
hr. per month, 3 cents each is billed. The 
superseded rate billed 5 cents per kw.-hr. 
for the next 100 after 50; 4 cents each for 
the next 200, and 3 cents each for the 
excess above 350 kw.-hr. per month. The 
rate is for general lighting purposes and 
miscellaneous appliances. A 10 per cent 
discount is allowed for payment within 
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DISTRIBUTED BY 
LINE MATERIAL CO. 


JOSLYN MFG. AND SUPPLY CO. 
Executive Offices 
20 North Wacker Drive @ Chicago, Illinois 
Branches and Warehouses with Complete Stocks in 
Principal Cities of the United States 
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15 days, except on minimum bills. The 
minimum charge is $9 per year. Manager 
Everett E. Pierce states that it is estimated 
that the 270 customers who purchase 
energy under this rate will benefit about 
$3,000 annually, supplementing the reduc- 
tion of about $9,000 in annual savings to 
customers under this rate when it was set 
up in 1938. The buying value of the con- 
sumer’s dollar has increased from 11.7 
kw.-hr. in 1930 to 25.6 kw.-hr. under the 
new rate. The town purchases energy from 
the Boston Edison Co. 


Hore, Ark., City Council has reduced 
electric rates of the municipal water and 
light plant approximately $10,391 annu- 
ally to city consumers. The reduction be- 
came effective October 15. 





Allowing for Growth 


in Small Substation 
[Continued from page 53] 


The regulators are a standard size | 


and of suitable capacity for this sub- 
station. They are also interchangeable 
with other substations and can be 
replaced quickly with a spare in case 
of failure. The oil circuit breaker also 
has sufficient interrupting capacity so 
that it could also be used at other 
locations. In fact, the entire substation 
can be moved with only the loss of 
foundations and labor of erection, 
and it was found that all other 
schemes included practically the same 
losses. It was thus demonstrated that 
a small substation could be built at a 
cost which did not exceed other 
schemes and would have a high sal- 
vage value and interchangeability of 
component parts, and also include 
flexibility of inspection, maintenance 
and testing and eliminate outages 
during these periods. 





Transmit River Stages 


With Radio Gages 
[Continued from page 67] 


ing operation of the project. These 
gages make it possible to forecast 
reservoir inflow several hours earlier 
than would otherwise be the case. 
This means that reservoir levels may 
safely be held higher during the flood 
season in order to conserve water for 
later use, because the several hours’ 
notice will permit discharging water 
that much sooner in advance of in- 
coming floods. 

Development of these gages has 
been largely by J. E. White, assistant 
electrical engineer, under the super- 
Vision of the author. The gages are 


manufactured in the TVA shop under 
Mr. White’s direction. 
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HYGRADE FLUORESCENT 
SELLING SENSATIONALLY! 


Act now to get your share of increasing profits on 
these complete, nationally-advertised “packages” of daylight— 


HYGRADE MIRALUMES! 


ERE’S the biggest profit-opportu- 
nity in electrical contracting 
today —Hygrade Fluorescent! It’s 
swiftly and easily sold in factories, 
offices, stores, hotels, restaurants— 
everywhere! 


For HYGRADE MIRALUMES provide 
Fluorescent that is amazingly supe- 
rior...more light—without harsh 
glare or shadows—with 75% less 
radiant heat, for equal light-intensity! 


Find out now about low MrrRa- 
LUME prices, discounts, and the new 
FHA financing plan! 


WRITE TODAY for free catalogue, with 
complete facts on Hygrade Fluorescent 
Light. Address: Dept. EW 10, Hygrade 
Sylvania Corp., Ipswich, Mass.—or see your 
Electrical Wholesaler. 


SHOWN HERE are two of many MIRALUMES 
available. The only Fluorescent Light units made 
complete—with lamps, fixtures and starters—under 
one roof! Designed, engineered, built and guar- 
anteed by HYGRADE. Corrected for power factor 
and stroboscopic effect. Supplied wired and ready 
to install, or unwired, if desired. Starters easily 
accessible. Completely guaranteed. Quality manu- 
factured to meet with the approval of the Under- 
writers Laboratory, Inc. 
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FOR COMMERCIAL USE—MIRALUME HF-201: 200- 
watt unit; 4 40-watt tubes; approximate length, 50”. 





INDUSTRIAL MIRALUME F-100: 100 watts; 2 40-watt 
tubes; approximate length, 54”. No nuts or bolts in 
reflector surface. 


NOTE: Extraordinary lighting efficiencies are 
obtained in fluorescent lamps, and by tuning the 
electric discharge to concentrate ultra-violet energy 
at the precise 2537 Angstrom Unit wavelength most 
effective in causing the porous film (Hygrade pat- 
ent 2096693) to generate light, the best results are 
secured. The means for achieving these results so 
important to the efficiency of HYGRADE LAMPS, 
are described in patent numbers 2126787 and 
2201817 now controlled in this field by HYGRADE. 
The high power factor non-stroboscopic circuit 
used in this unit is deseribed in Hygrade patent 
No. 2195114. 
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THE PURCHASING 
AGENT O.K.'S 


@ “I take the hard-headed way of buying 
nuts and bolts for pole line hardware. That 
means sizing it up from three angles—initial 
cost, maintenance cost and replacement cost. 

“Herculoy is right in line on initial cost. 
Moreover, Herculoy reduces maintenance 
costs that are caused by expensive failures 
and resulting shutdowns. Of course, the 
long life of Herculoy saves large sums in 
replacement. We haven't had serious ‘sea- 
son cracking’ or corrosion failures since 
using Herculoy.” 

HERCULOY STANDARD SIZE 
NUTS & BOLTS give yop the strength of 
mild steel combined with copper’s resist- 
ance to corrosion. Ample stocks of stand- 
ard sizes—as well as many special sizes and 
shapes are available from 


PAWTUCKET MANUFACTURING CO. 
Pawtucket, Rhode Island 


Sizes and shapes not considered as 
stocked items can be readily obtained. 
Write for special Herculoy folder. 


ERCULOV 


The patented silicon bronze of 


Revere Copper and Brass Incorporated 
Executive Offices: 230 Park Ave., New York, N.Y. 
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Sales Opportunities 


Miami Beacu, Fia.—Florida Power & 
Light Co., Miami, has preliminary plans 
for expansion in steam-electric generating 
station at Miami Beach, with installation 
of new turbine-generator unit and acces- 
sories, high-pressure boilers and auxiliary 
equipment. Also will enlarge switchyard 
and make extensions in transmission lines. 
Proposed to begin work in 1941. Cost re- 
ported about $2,500,000. 


San Francisco, Catir. — Bethlehem 
Steel Co., Shipbuilding Division, Twen- 
tieth and Illinois Streets, plans installa- 
tion of motors and controls, switchgear, 
duct lines, transformers and accessories, 
conveyors, electric hoists, electric cranes 
and other equipment in connection with 
expansion and improvements in local Ris- 
don-Union plant. Work will include new 
shipbuilding ways, wharves and _ other 
structures, and will cost about $10,000,000. 
Company in sccuring fund through Navy 
Department, Washington, D. C., in that 
sum for project. Also, will install similar 
equipment in conjunction with expansion 
at San Pedro plant, Los Angeles, Calif., 
to cost about $2,750,000, in which amount 
appropriation has likewise been secured 
through Federal agency noted. Main 
offices of company are at Bethlehem, Pa. 


PortLanp, Ore.— Purchasing Officer, 
Bonneville Project, Department of In- 
terior, 811 N. E. Oregon Street, Portland, 
receives bids until October 24 for one 
15-kv., 60-cycle, 600-amp., _ three-pole, 
single-throw, frame-mounted, outdoor-type, 
oil circuit breaker, 100,000-kva. interrupt- 
ing capacity, complete, with bushings 
(Circular 1434); also, until October 26 
for electric conductor and accessories for 
115-kv. lines between Walla Walla, Lewis- 
ton and Colfax, Wash., for Bonneville 
transmission system (Circular 1418). 


Giippen, Iowa—City Council receives 
bids until November 4 for extensions and 
improvements in municipal power plant, 
including installation of new 350-hp. electric 
generating unit, diesel engine-driven, with 
accessories, forced-draft cooling tower and 
other equipment. A. S. Harrington, Baum 
Building, Omaha, Neb., is consulting engi- 
neer. 


Brooktyn, N. Y.—Public Works Officer. 
Brooklyn Navy Yard, plans extensions and 
improvements in power plant, including 
installation of additional equipment. 
Cost about $190,000. Also, will build 
new boiler plant and compressor station 
to cost approximately $100,000, with 
equipment. New motor-driven weight- 
handling and transportation equipment 
will be installed, estimated to cost $200,000. 
Appropriations have been authorized in 
amount noted. Work is scheduled to be | 
carried out at once. 


PHILADELPHIA, Pa.— Bendix Aviation 
Corp., South Bend, Ind., plans installation 
of motors and controls, duct lines, switch- 
gear, regulators, electric hoists, conveyors 
and other equipment in new plant at 
Philadelphia for production of airplane 


parts. Company has acquired former radio | 


apparatus-manufacturing plant of Atwater- 
Kent Co. at Wissahickon Avenue and 
Abbottsford Road, totaling about 640,000 
square feet of floor space, and will modern- 
ize and equip for purpose noted. Entire 
project will cost about $3,500,000. Pro- 
posed to carry out work soon. 


Wasuincton, D. C.—Bureau of Yards 
and Docks, Navy Department, Washington, 


| receives bids (no closing date stated) for 
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Every phase of electrical 
maintenance and repair work 
covered in this NEW Library 


5 volumes 
of practical 
how-to-do-it information 


Every man concerned with the care and 
repair of electrical machinery should have 
these practical books, with their helpful 
tables, diagrams, data, methods and kinks. 
Every one of the five volumes is jammed 
to the covers with sound, how-to-do-it in- 
formation—the kind you have to have when 
anything goes wrong. Liberal use has been 
made of practical data and practice in 
repair shops so as to combine the good fea- 
tures of a library of methods with hand- 
book information covering these methods, 


Electrical Maintenance 
and Repair Library 


2042 pages, 1721 illustrations 
and diagrams 


These books show you how to 


—install all types of motor and generator 
units ; b 

—locate breaks in armature windings and do 
a workmanlike job of rewinding: \ 

—know just what is wrong with an electrical 
machine and take charge of installation and 
maintenance work ; 

—make accurate tests of switchboards and 
apparatus and correctly balance the power 
with the load: 

—handle every sort of wiring job; — 

—show competence, whether it be in the use 
of a Stillson wrench or a Wheatstone bridge. 


New trouble-shooting book 


Now, in addition to four well-known practical 
books on all details of testing. connecting, rewind- 
ing, installing and maintaining electrical machin- 
ery, the Library includes Stafford’s Troubles of 
Electrical Equipment, a handy book full of helpful 
maintenance information, special trouble-shooting 
charts, explanation of symptoms and causes of 
machinery troubles, specific remedies, ete. This 
revised library gives you the ability to handle 
bigger jobs with surety of results. 


10 days’ examination 
Easy monthly payments 


We want you to examine this Library for 10 days. If 
you don’t want the books at the end of that time, theres 
no obligation to keep them. On the other hand if you 
decide you want the help these books can give, start the 
small monthly payments then, and in a short time the 
books are yours, right while you have been using them. 
Send the coupon today. 


EXAMINATION COUPON 


McGraw-Hill Book Co., Ince. 
330 W. 42nd St., New York, N. Y. 


> “= 5 
Send me Electrical Maintenance and Repair Library, 
volumes, for 10 days’ examination. If I find the books 
satisfactory, I will send you $1.00 in 10 days, and $2. 
a month until $15.00 has been paid. Otherwise I 
return the books postpaid. 

Signature 

Address 

City GR GRRE. ccc ccccccccvcvccccecsey paapeses 

Firm or Employer 

Position Ww. | 18 
(Books sent on approva) in U. S. and Canada omy. 


— 


—————————————— 
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one air compressor with capacity of 10,000 
cubic feet per minute, with alternate bids 
for two compressors each with rating of 
5000 cubic feet per minute, including 
synchronous motor drive, exciter set, 
switchgear, inter and after coolers, and 
complete accessories for navy yard at 


Pearl Harbor, T. H. (Specifications 10145). 


OakLanp, Mp.—West Maryland Power 
Co., Oakland, plans extensions in primary 
and secondary lines in parts of Garrett 
County, Md., totaling about 27 miles, for 
expansion in rural electric system, includ- 
ing outdoor power substation facilities. 


SHEFFIELD, ALA.—Reynolds Metals Co., 
Federal Reserve Bank Building, Richmond, 
Va., plans installation of motor-generator 
set, motors and controls, duct lines, switch- 
gear, industrial lighting equipment, regu- 
lators, electric hoists, conveyors and other 
equipment in new mill near Sheffield for 
the production of aluminum from bauxite. 
Project will include group of large proc- 
essing structures and miscellaneous build- 
ings, with all equipment to be electric- 
operated. Power supply will be secured 
from TVA, with which contract has been 
made for initial allotment of 20,000-kw. 
of secondary power effective in July 1941, 
to be increased to 40,000-kw. early in 1942. 
Power substation will be constructed at 
plant site and TVA transmission lines 
from Cherokee Dam station extended to 
that point, with connection with trans- 
mission line from new _ steam-electric 
power plant now in course of construction 
at Watts Bar Dam, for emergency service. 
Entire project is estimated to cost $15,- 


800,000. 


BREMERTON, WasH.—Public Works Off- 
cer, Puget Sound Navy Yard, Bremerton, 
plans expansion and improvements in 
central power plant at yard, including 
installation of equipment for increased 
capacity. Cost about $300,000. Also will 
make improvements in electric system on 
pier No. 4, to cost about $90,000, and 
will complete electric system on pier No. 
6, to cost $150,000. Extension will be made 
in transmission lines to~ provide outside 
power connection with system of Puget 
Sound Power & Light Company, to cost 
about $35,000. Appropriations have been 
approved in amount noted. 


Curro, Tex.—City Council plans ex- 
tensions and improvements in electric dis- 
tribution system now being acquired from 
Central Power & Light Co., San Antonio, 
Tex., to be operated as municipal property 
in future. Additional substation facilities 
will be provided. Bond issue of $230,000 
has been authorized for entire project. 
Garrett Engineering Company, 918 Rich- 
mond Road, Houston, Tex., is consulting 
engineer. 


_Martinsvitte, Va.—E. I. duPont de 
Nemours & Co. Rayon Division, duPont 
Building, Wilmington, Del., plans instal- 
lation of motors and controls, transformers 
and accessories, duct lines, industrial light- 
ing equipment, electric hoists, switchgear, 
conveyors and other equipment in new 
mill at Martinsville, where tract of about 
487 acres of land has been secured, for 
Production of nylon yarns. A power house 
and electric-operated pumping station will 


be built. Entire project will cost about 
$10.000,000. 


Dinver, Coco.—Bureau of Reclamation, 
enver, receives bids until October 25 
for :wo motor-driven, vertical-shaft, single- 
stage, propeller-type pumping units, one 
with capacity of 16 second-feet and other, 

second-feet, for No. 10 pumping station, 

ule Lake Division, Klamath project, 
Oregon-California (Specifications 1442-D). 
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“Lubri-tact’ Rheostats 


For Fine Adjustment and Control 
of Electric Current 
Lubricated Sliding Contact 
Four Sizes 
Seventy-Six Ratings 


BULLETIN 1620-W 
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JAMES G. BIDDLE CO. 
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Completed Nicopress 
Suspension Dead-End 


eer 

















Suspension Type 
Dead-End 


Because of their strength — security — endurance — 
ease of installation — long life and low cost — you'll 
declare these dead-ends just the thing for copper, 
copperweld or steel distribution lines. And Nico- 
press Dead-Ends must always stand up under vibra- 
tion tests that equal or surpass any that they would 
be subject to under rigorous field conditions. They 
are designed to permit the loaded conductors to go 
straight thru without bending, thus minimizing the 
danger of breaking, and they provide for tail of any 
desired length. They are light and strongly built, 
assembled all in one unit for ease of installation. 


THE NATIONAL TELEPHONE 
SUPPLY CO. 


5100 Superior Ave. Cleveland, Ohio 


Canadian Mfr.—N. Slater Co., Ltd., Hamilton, Ont., 
Canada. Export Distributor — International Standard 
E‘ectric Corp., New York, N. Y. 


No. 41 
Nicopress 
Tool 
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Ilustrating simplicity of wiring when a 
line is moved. 


RELIABLE 
STRAIGHTLINE 
SPLICE 


Carefully designed 
and engineered, pre- 
cisely manufactured, — 

these splices have a record of 
years of dependable performance. 
They are now used by most oper- 
ating companies to make figh 
strength, low cost joints and in 
emergencies to quickly get the 
load back on the line. 


ELECTRIC COMPANY .- 
OVER 30 YEARS SERVICE TO THE UTILITIES 
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| Ground Rod Depths 


for Any Resistance 
[Continued from page 65] 


variation from the length predicted 
in individual rods, but field experi- 
ence covering a large number of rods 
shows that the average result obtained 
on large projects will be correct. 


Field Statistics 


The cost of installing deep grounds 
varies considerably with many fac- 
tors, such as rate of pay, soil condi- 
tions, number of working hours per 
day, per cent of time spent traveling 
to and from the job, whether rods 
are singles or parallels, accessibility 
of right of way, etc. In our most re- 
cent project, the soil was hard to 
penetrate, the pole line along a road 
and the project 45 miles long. Two 
crews of three men each, plus a test- 
ing engineer, were used. Each crew 
used a light truck and a gasoline- 
driven hammer. The testing engineer 
also used a light truck. 

Information obtained in the field 
is as follows: 

Structures grounded 
Ground rods driven 

15-ft. ground rods 

6-ft. ground rods 
Predicted feet of ground rod 
Actual feet of ground rod used...... 
Per cent difference, actual to pre- 

dicted ‘ 

Longest ground rod in feet 

Shortest ground rod in feet.......... 
Average ground rod in feet......... 
Average feet per structure... 
Average ground rod per structure. 
Approximate ohms resistance per 

structure 5.3 
Total labor in man-hours (inc.engr.) 5,040 


Man-hours per rod......... ee 3.6735 
Man-hours per structure 6.3476 


61,026 


The foregoing figures are given 
for a specific project. It is not in- 
tended to imply that all ground proj- 
ects will be as expensive or as cheap. 
Estimating of grounding costs for a 
proposed transmission line is not 
solved that easily. Local conditions 
vary, and even the surface conditions 
do not clearly indicate what subsoil 
conditions will be encountered. Only 
general knowledge of subsoil condi- 
tions obtained by test rods and by 
experience will enable the engineer 
to predict his costs. 


Clear Dividend Arrears 


Board of directors of the South- 
western Light & Power Co. has de- 
clared a dividend of $11.25 against 
arrears on the $6 cumulative preferred 
stock. This payment will clear all divi- 
dend arrears on this stock. 
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POWER OUTPUT CLIMBING 


ACCELERATING 





. » MANUFACTURERS’ SALES 


UTILITIES SPEEDING TWO MILLION NEW 


KILOWATTS OF CAPACITY INTO SERVICE THIS YEAR...TWO MORE 
MILLION, PLUS, ALREADY ON ORDER FOR '41...Why? 


Because the needs of national defense, 


coming atop the normal industry growth, are 
bringing new peaks of energy consumption, new 
demands in service reliability, new concepts of 
usefulness to the electrical industry. 

ELECTRICAL WORLD also has an enlarged role 
to perform in this war-stimulated era we are 
living through. Electrical men are hungrier than 
ever before for the news of their business. They 
want down-to-earth information on operating 
methods that fit the needs of today’s accelerated 
pace. They want realistic data on the nation’s 
power resources. They want an editorial diet 
that is stimulating, and really helpful. 

“WORLD” editors are doing plenty of overtime 
in meeting these specifications. Reader service 
has been expanded. Because power distribution 
is so fundamental, extra pages are being added 
to each regular issue to accommodate a series of 
feature articles on “Programmed Distribution”’ 
(starting in the issue of July 13). “Wor.p’s” 
own sizable staff has now been extended 
through McGraw-Hill’s National Defense Edi- 
torial Board, whose purpose is to give industry a 
speedy, thorough service in reporting and inter- 
preting the industrial news of national defense. 
A long-experienced editor has been added to the 
Washington Bureau for this single purpose. 

So we speed ahead with our industry. There’s 
a lot of business in the making for electrical 


manufacturers, more and more reason for keep- 


No. 10 of a series of factual messages designed to demonstrate that GOOD ADVERTISING 
in a leading business publication will invariably produce worth-while sales results 
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ing your product story conspicuously before 
the “Wor.Lpb” audience. Not in a long while have 
we been able to say so confidently that “GOOD 
ADVERTISING PAYS IN ELECTRICAL WORLD” 
—advertising that is packed with buyer informa- 
tion — advertising that really SELLS/! — “Tell- 
All” advertising. 






Write for your copy of this booklet describing | 
scope and purpose of the new series of feature articles. 


ELECTRICAL WORLD 


Serving a Huge and Ever-Growing Market 
A McGRAW-HILL PUBLICATION, 330 W. 42nd ST., N.Y.C. 
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Hot Rolled Copper Rods ¢ Bare and Tinned Strand 
Bare and Tinned Copper Wire 


(In Rounds, Flats and Squares ) 


URC Weatherproof Wire 
Cotton, Paper and Asbestos Magnet Wire 


(In Rounds, Flats and Squares ) 


Rubber Insulated Wires and Cords 
Lead Covered Cables ¢ Multiconductor Power Cables 


Network, Service Entrance, Control Cables 
>ROME-60> 


ROME CABLE CORP, ROME.N Y 


That New, Tough, 60% Jacketed, Heavy Duty Portable Cable 
ROME CABLE 


CORPORATION 
ROME, N.Y. 
SALES OFFICES: 


Chicago Cleveland Pittsburgh 
Richmond Philadelphia 


New York 
Boston 


Detroit 
Los Angeles 





a \ 
DERRICKS « CRANES 
FOR PUBLIC UTILITY TRUCKS 


Branch Line 
Gar Wood offers the most — and depend- | Installations 
able Hoisting, Hauling and Handling Equip- = 


ment for increasing productive truck hours. 


CRANES for rapid 
handling of sewer, 
gas, water pipes. 
machinery and 
transformers. 


t. Ger ve for catalog NO- , 


ig Betti Company 


855 t joward Str eet San F rancisco: lif. 
'. Cal 


There is a Gar Wood 
WINCH to fit the job— 
a type for every Utility 
requirement. 





STAR INSULATING BEADS 


Use Lavolain ball and socket beads for 
insulating bare wire. Heat resistant. 
High di-electric and mechanical 
strength. Made in U. 8S. 
| beads at low cost. 
rs | Flexible. 


HYDRAULIC 
REPAIR TOWERS 
for street light 
and power line 
maintenance. 


DERRICKS for le setting. 
Four sizes for 35’ to 65’ poles. 


A. Quality 
Quickly applied. 
Beads shown above are ap- 
proximately half actual size. Ask for 
price list and samples, 


STAR PORCELAIN CO. 


TRENTON, N. J. 


Bulletin W140A sent on 
request. Advise character : 
of work to be done. : ad 


- ah 


3 


ee eel 


GAR WOOD INDUSTRIES, Inc 
wiate Brivision 
TETISG Rieapeite Street 
Sereeit + Mitnican 
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Power for Defense 
[Continued from page 52| 


Efficient functioning of an industry 
depends upon the efficiency of man- 
agement. In the present emergency 
utility management should be entirel\ 
free to devote its time, attention and 
energy to making the industry of 
greatest service to the nation. But 
utility management is not free so to 
do. Commission proceedings, hear- 
ings, examinations, responses to 
charges, all the panoply and legal cir- 
cumstance of government inquiry, 
distract the minds and use the energies 
of utility management just when these 
minds and energies are most needed 
for direction of the industry. 

Probably the outstanding feature 
of the present situation is the sudden- 
ness with which this emergency has 
arrived. The need for materials and 
war equipment is now. The intercon- 
nected electric systems of the nation 
present a means by which additional 
useful power and energy can be ob- 
tained quickly from existing gener- 
ating plants, thus meeting essential 
war needs without disastrous delay. 


Permits Decentralization 


Aerial attack and “lightning” war- 
fare have shown the need for decen- 
tralization of war industries. It seems 
probable that the production of essen- 
tial war materials and equipment in 
the United States will be distributed 
over a wider area than contemplated 
by the original war defense plan. The 
existing and easily enlarged inter- 
connected systems now covering the 
country would serve large areas out- 
side of the present highly industrial- 
ized areas. Many areas are indus- 
trialized to such an extent as to permit 
the conversion of existing manufac- 
turing plants to war work. It seems 
evident that the decentralization of 
war industries will largely depend on 
utility interconnection as it exists to- 
day and as it may quickly be extended. 

Because of limitations in labor sup- 
ply, the need for speed and many 
other factors, it seems probable that 
war work may displace much existing 
manufacturing. It appears, also, that 
when the war defense program gets 
under way the distribution of the 
power load may shift considerably. 
Here the existing interconnected sys- 
‘tems will be of great value in making 
the needed adjustments between 
power supply and power load as it 
will be possible through them to shift 
\large amounts of power and energy 
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HOW LARGE IS YOUR 
STANDING POLE 
INVESTMENT? 





Metropolitan Edi- 
son Co. is among 
leading utilities 
using Osmoplas- 
tic Groundline 
Treatment to 
protect their in- 
vestment in 
standing. poles. 


ECAPITULATE your investment in 

standing poles. Then re-check 
what it is costing you to maintain and 
replace them. Then get the facts on 
how more than 50 leading utilities are 
extending service life of standing poles 
from 7 to 10 years by applying 


OSMOPLASTIC 


GROUNDLINE TREATMENT 
Application is simple as A-B-C, yet 
effectiveness is positively proved by 
actual field experience with thousands 
upon thousands of utility poles. Costs 


only $1 to $2 a pole, including labor. 
Write or wire for literature. 


OSMOSE WOOD PRESERVING CO. 
OF AMERICA, INC. 


General Offices: 
1437 Bailey Ave., Buffalo, N. Y. 


Branch Offices: Martin Blg., Birmingham, Ala. 
Ernest & Cranmer Blg., Denver, Colo. 


Haag 22 





for technical and 
business men 


NEW 1940 


errr ett Med 


McGRAW-HILL BOOKS 
OVER 1500 BOOKS DESCRIBED 


Here is a guide to practical, expert informa- 
tion on many business and technical subjects. 
It contains clear, concise descriptions of more 
than 1500 authoritative, informative books 
written by leaders of business, industry and 
research. Get your copy now. In it you will 
find the up-to-date books that will give you the 
facts—experience—data—you need in solving 
your particular problems. 





McGraw-Hill Books bring you the 
experience of experts in your field 


MAIL THIS COUPON FOR YOUR FREE COPY 
SCPC KSEE SE SSSEE THESES CESS EE EES Ee EEE sees escaeeeseESS 


McGraw-Hill Book Co., Inc., 330 W. 42 St., N.Y. 


Please send me a free copy of the New 1940 Catalogue 
of McGraw-Hill Books. [I want to know more about: 


(Name subjects of most interest to you.) 

BING Tineke wecwcncaghadedsdasecatn eames 
SOTO ss Sac ch an we Cxcedsndas eeceeaee Geaien KAaeeeaee” 
en ee Brake. cvccovce F.W. 10-19-40 
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by the displacement method over 
great distances. 

The federal government has built 
or financed a number of hydro-electric 


plants in various parts of the country. | 
The existing privately owned inter- | 


connected grid affords a means by 
which this government power can 
reach the war defense market without 
the expenditure of government funds 


to build duplicate transmission facili- | 


ties. 


Conserve Federal Funds 


The national 
every dollar of its income and credit 
in order to finance national defense. 


An essential economic feature of the | 


present interconnected systems is the 
increased use obtained from the gen- 
erating stations contained in them. 


The conservation of the financial re- | 
| sources of the country for war defense 


is thus an important benefit of the 
integration practices and accomplish- 
ments of the electric utilities. Ex- 
penditures of government money for 
the construction of power plants to 
meet temporary loads arising from 
defense preparation can be avoided 
through the continuation of the inte- 
gration and interconnection progress 
that the electric utilities have been 
making for many years. 


Utilities Ready 


The fact that electric power in 
adequate quantity for defense pur- 
poses is available practically through- 
out the nation is because private capi- 
tal and individual initiative have 
built the generating plants and the 
great high-tension transmission sys- 


tems which today stand ready to bring | 


electric power to practically any place 
in the country. The electric utilities 
of the United States which have made 
this possible are ready and willing to 
do their part in national defense. 
They are able to do it; plants and 
lines are adequate in capacity for 
any demands that may be made upon 
them. Their work of forty years in 
serving the nation with electricity has 
given the utilities the experience for 
the job. Let them do it. 

(The maps and some of the data 
used in this article were adapted from 
those used in a progress report on 
integration of electric properties re- 
cently made to the Securities and 
Exchange Commission by the Electric 


Bond & Share Company.) 
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“SPOT TESTING 


COULD NOT BE 
RELIED UPON’’ 


OPERATING COMPANY 
USES THE 


MAX-]-METER 


to know load values 





With more and more ranges being 
added to its lines, an operating com- 
pany found that its range density was 
increasing to a sizable figure—"spot 
testing could not be relied upon” for 
accurate peak load indication as read- 
ings extended beyond the peak time. 
A change in transformer load reading 
was necessary and was inaugurated— 
by using MAX-I-METERS it was pos- 
sible to get actual half-hour demand 
indications. 





500 OPERATING COMPANIES 
NOW USING MAX-I-METERS 


These companies find that the MAX-I- 
METER is ready for instant use—is 
accurate to 3% plus or minus and is 
not affected by ambient temperature. 
They now know exactly where the 
existing transformer capacity is over- 
loaded or has too much connected 
load for safety. 


You can get similar results 


All the benefits of the MAX-I-METER 
can be yours—you can keep invest- 
ment down by reducing transformer 
investment (less transformer sizes to 
meet all loads)}—you can keep down 
service interruptions, maintenance 
costs, and burnouts. 


Write for more details 

Get all the important facts on the 
MAX-I-METER—a modern, light weight, 
weatherproof, maximum-demand am- 
meter combined with a multi-range 
split core current transformer—4 ratios 
—no connections to make—no trailing 
leads—clamps over the conductor—no 
supports necessary—can be readily re- 
set and used immediately. 


HD ELECTRIC CO. 


100 W. MONROE ST. CHICAGO 
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PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 


WILLIAM A. BAEHR 
ORGANIZATION, INC. 


ENGINEERS—ACCOUNTANTS—MAN AGERS 
231 South La Salle St. 
CHICAGO 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems. 


11 Park Place, New York City 
36 State Street, Albany, N. Y. 


BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


4706 Broadway, Kansas City, Mo. 


CHENEY AND FOSTER 


Engineers ond Consultants 


61 Broadway New York 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hydro-electric power plants, 


101 Park Ave. New York 


DAY & ZIMMERMANN, INC. 
ENGINEERS 


Design - Construction - Management 
Investigations and Reports 


PHILADELPHIA 


NEW YORE Packard Building 


CHICAGO 


ROBERT E. FOLEY 
Erecting Engineer 


Rural Lines—Transmission Lines 
Fire ‘Alarms—Telephone Lines 


48 Griswold St. Binghamton, N. Y. 


FORD, BACON & DAVIS, Inc. 


Engineers 
DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS ¢ INTANGIBLES 


New York — Philadelphia — Cleveland — Chicago 
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Management 
Appraisals 
Construction 


Designing 
Testing _ 
Financing 


a eh 
TESTS 


Hlectrical, Chemical, Mechanical, Photometric 
INSPECTIONS * RESEARCH 
Materials and Supplies Private Labs. for Clients 


Electrical Testing Laboratories, New York, N. Y. 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, IIl. 


HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
327 South LaSalle Street, Chicago, DL 
136 Liberty St., New York 


WILLIAM S. LEFFLER 


succeeding 


CHARLES F. LACOMBE—WILLIAM 8S. LEFFLER 
Engineers — Economists 
Public Utility Management Problems 
Economic Audits for Selective Load Building 
Balanced Domestic Load Development 
Cost Analysis—Rate Cases 


30 East 42nd Street—New York 


J. H. MANNING & COMPANY 


ENGINEERING 
SERVICES 


FIELD BUILDING 
CHICAGO 


120 BROADWAY 
NEW YORK 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 


Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 


New York City, 50 Church St. 


ARTHUR L. MULLERGREN 


Public Utilities Consultant 
Management 


Fairfax Bldg. Kansas City, Mo. 


Recording & Statistical Corp. 


BILL ANALYSIS—CONSUMPTION 
STUDIES 


THE ONE-STEP METHOD 
Bill Frequency Analyzer 


102 Maiden Lane New York 


ELECTRICAL 


Inspections _ 
Cost Analysis 
Investigations 


SANDERSON & PORTER 


ENGINEERS 
for the 


FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 
Chicago New York San Francisco 


SARGENT & LUNDY 


Incorporated 
ENGINEERS 


140 South Dearborn St. 
Chicago, IIl. 


SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 

20 North Wacker Drive, Chicago, Illinois 


STEVENS & WOOD 


Incorporated 


ENGINEERS AND 
CONSTRUCTORS 


30 Broad Street New York 


STONE & WEBSTER 
ENGINEERING CORPORATION 


Design and Construction 
Reports © Examinations © Appraisals 
Consulting Engineering 
BOSTON e NEW YORK ¢ CHICAGO 
PITTSBURGH ¢ SAN FRANCISCO * LOS ANGELES 


A. Y. TAYLOR AND COMPANY 


Municipal and Industrial 
Consulting Engineers 


Reports, Appraisals, Design 
Supervision of Construction 


2 So. Central Ave. Clayton, Mo. 


THE J. G. WHITE ENGINEERING 
CORPORATION 


Engineers—Constructors 


Steam and Hydraulic Power Plants 
Transmission System—Substations 


REPORTS AND APPRAISALS 


80 Broad Street New York 


READERS MAY CONTACT 


the consultants whose cards appear on 
this page with the confidence justified 
by the offering of these special services 
nationally. 
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Seymour Smit 
TELEPHONE PRUNER 


Here’s Why — 

@ A complete and flexible line to 
handle any and all wire clear- 
ing requirements 


@ Powerful, keen cutting action 
@ “Center Cut” blade operation 
@ Efficient in close, tangled: 
growth 
@ Heavy duty, simplified con- 
struction 
@ Takes limbs up to 1!2"diameter 
Seymour Smith TELE- 
PHONE PRUNERS and 
Pruning Saws are stand- 
ard equipment 
with many of the 
“. country’s leading 
public utility 
companies. In 
efficiency and 4 
economy they {/ 


Ba 
COMPLETE out f all 
“per orm 
CA ALOG others. 


Seymour Smith & Son, Inc. 


£08 Main Street, 


¢ WRITE FOR 





se 
Oakville, Conn. [aa 





HIGH GRADE 
HARD PORCELAIN 


FOR 
Electrical Specialties 


High and Low Voltages 


— 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 
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REA Allotments Now 
Total $329,297,114 


Allotments totaling $767,000 for rural 
electrification recently announced by 
Harry Slattery, Administrator of Rural 
Electrification, brought allotments made 
by REA since it was established in 
1935 to $329,297,114. Among the allot- 
ments made during the month of Oc- 
tober are the following: 


Minnesota — Southwestern Minnesota 
Co-operative Electric, Pipestone, Leroy C. 
Sabie, supt., $180,000, to build 253 miles 
of line, 532 members in Pipestone and 
Rock counties. Mille Lacs Region Co-op- 
erative Power and Light Assn., Aitkin, 
Warren Hallum, supt., $87,000 to build 
97 miles of line, 300 members in Aitken 
and Mille Lacs counties. Traverse Electric 
Co-operative, Inc., Wheaton, Simon Lund- 
quist, president, $192,000 to build 234 miles 
of line, 458 members in Traverse, Stevens 
and Wilkin counties. 

PENNSYLVANIA—Adams Electric Co-op- 
erative, Inc., Gettysburg, Cecil Dumbar, 
president, $308,000 to build 308 miles of 
line, 808 members in Adams and York 
counties. 

OrEconN—Coos_ Electric Co-operative, 
Inc., Coquille, R. J. Connarn, supt., $107,- 
000 to build 97 miles of line, 247 members 
in Coos County. 

Texas—Hamilton County Electric Co- 
operative Assn., Hamilton, Thomas T. 
League, supt., $270,000 to build 449 miles 
of line, 940 members in Lampasas, San 
Saba, Hamilton, Mills and Coryell counties. 

Wyominc — Rural Electric Co., Pine 
Bluffs, George N. Phillips, supt., $164,000 
to build 164 miles of line, 286 members 
in Laramie County, Wyo., and Banner and 
Kimball Counties, Neb. 

InptanA—White County Rural Electric 
Membership Corp., Monticello, E. R. 
Ulerich, supt., $108,000 to build 122 miles 
of line, 339 members in White, Pulaski, 
Jasper, Cass and Tippecanoe counties. 

Kentucky—South Kentucky Rural Elec- 
tric Co-operative Corp., Monticello, F. D. 
Gregory, supt., $235,000 to build 255 miles 
of line, 1,112 members in Pulaski, Mc- 
Creary, Wayne, Russell, Clinton, Laurel 
and Adair counties. 

Oxn1o—Washington County Rural Elec- 
tric Co-operative, Inc., Marietta, J. D. 
Murdock, president, $210,000 to build 225 
miles of line, 600 members in Washington, 
Noble and Monroe counties. 

TENNESSEE—Tri-County Electric Mem- 
bership Corp., LaFayette, Will H. Sullivan, 
supt., $195,000 to build and acquire 95 
miles of line, 7,950 members. 

Arxansas—North Arkansas Electric Co- 
operative, Inc., Calico Rock, E. D. Chapin, 
supt., $146,000 to build 200 miles of line, 
675 members in Fulton, Izard, Sharp, 
Baxter and Stone counties. 

Georcia—Pataula Electric Membership 
Corp., Cuthbert, R. B. Martin, president, 
$204,000 to build 240 miles of line, 891 
members in Randolph, Quitman, Clay and 
Calhoun counties. 

Ittino1s—Eastern Illinois Power Co-op- 
erative, Paxton, Terrence M. Brady, supt., 
$255,000 to build 294 miles of line, 708 
members in Iroquois, Livingston, Ford and 
Vermilion counties. 

Iowa—Butler County Rural Electric Co- 
operative, Allison, Thomas Epperly, supt., 
$110,000 to build 132 miles of line, 336 
members in Chickasaw, Floyd and Bremer 
counties. Southern Iowa Electric Co-op., 
Inc., Bloomfield, W. H. Yates, president, 
$201,000 to build 210 miles of line, 547 
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TYPE “TFS” 


Solderless 
Connectors 


A riew and popular tee 
connector, streamlined to 
facilitate taping. Heavy 
rugged copper alloy cast- 
ings give strong clamping 
action. Tap connection is 
serrated to increase pull- 
out strength. 


Conservatively rated for full current of 
tap conductor. 


IRC aa ae 


Pe Le he at eB 


CHICAGO, eh 
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SALVANIZED iaae 


STRAND 


STRENGTH, rugged- 
ness and durability are 
combined with definite economy in 
Crapo Galvanized Steel Strand. 
Low first cost, low maintenance ex- 
pense are matters of record where- 
ever this time-tested productis in use. 
Available in all standard grades and 
sizes from representative jobbers 
throughout the country. Or, write— 


INDIANA STEEL & WIRE CO. 


MUNCIE, : : INDIANA 
Pe EI 
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members in Davis, Appanoose and Wa- 
pello counties. Farmers Electric Co-op- 
erative, Inc., Osceola, A. F. Klein, presi- 
dent, $109,000 to build 115 miles of line, 
300 members in Clarke, Warren and 
Decatur counties. 


Late in September allotments totaling 
$3,688,000 were made to sixteen states. 
Among them were the following: 


Georcia—Carroll Electric Membership 
Corp., Carrollton, W. G. Foster, supt., 
$113,000 to build 125,000 of line, 589 mem- 
bers in Carroll, Haralson, Polk, Heard and 
Paulding counties. 

ILLInois—Wayne-White Counties Elec- 
tric Co-operative, Fairfield, C. W. McCul- 
lough, supt., $285,000 to build 321 miles 
of line, 1,023 members in Wayne, White, 
Hamilton, Clay, Edwards, Jefferson and 
Richland counties. 

InpiaNA—Sullivan County REMC, Sul- 
livan, Benjamin R. Little, supt., $146,000 
to build 161 miles of line, 549 members 
in Sullivan and Vigo counties. 

Kansas—Sumner-Cowley Electric Co-op. 
Assn., Inc., Wellington, C. L. Weber, supt., 
$286,000 to build 334 miles of line, 637 
members in Sumner, Harper and Cowley 
counties. 

Matne-—-Waldo County Electric Co-op- 
erative, Jackson, C. Thompson, president, 
$167,000 to build 150 miles of line, 450 
members in Waldo, Kennebec Counties. 

Micuican — Cherryland Rural Electric 
Co-operative Assn., Traverse City, Harry 
P. Hall, supt., $87,000 to build 62 miles 
of line, 225 members in Leelanau, Grand 
Traverse, Benzie and Manistee counties. 

Montana—Fergus Electric Co-operative, 
Inc., Lewistown, Bruce Shavere, supt., 
$160,000 to build 173 miles of line, 250 
members in Fergus and Judith Basin 
counties. 

NesraskA—Polk County Rural Public 
Power District, Stromsburg, Gustaf E. 
Ekstrand, supt., $30,000 to build 40 miles 
of line, 80 members in Merrick, Polk, York 
and Butler counties. 

Oun1o—Firelands Electric Co-operative, 
Inc., North Fairfield, M. J. Wilhelm, supt., 
$26,000 to complete the system. 

SoutH Daxkotra—Butte Electric Associa- 
tion, Ince., Newell, Clarke Spencer, presi- 
dent, $157,000 to build 197 miles of line, 
403 members in Butte, Meade and Law- 
rence counties, S. D., and Creek County, 
Wyo. 

Texas — Karnes Electric Co-operative, 
Inc., Karnes City, R. H. Hoffman, supt., 
$214,000 to build 300 miles of line, 539 
members in Wilson, Atascosa, Karnes and 
Bexar Counties. 


Vermont—Halifax Electric Co-operative, 
Inc., Halifax, Floyd N. Stone, president, 
$74,000 to build 68 miles of line, 150 mem- 
bers in Windham County, Vt., and Frank- 
lin County, Mass. 

Vircinta—Mecklenburg Electric Co-op- 
erative, Chase City, J. E. Smith, supt., 
$100,000 to build 100 miles of line, 335 
members in Halifax, Mecklenburg, Pitt- 
sylvania, Greensville, Brunswick, Charlotte 
and Lunenburg counties. 

Wasuincton — Public Utility District 
No. 1, Chehalis, Carl A. Miller, supt., 
$57,000 for the construction of a substation. 

Wisconstn—Oakdale Co-operative Elec- 
trical Assn., Oakdale, Lloyd McCaskey, 
supt., $58,000 to build 96 miles of line, 
276 members in Wood, Monroe, Jackson, 
Juneau and Sauk counties. 

Wyoming — Stonewall Electric Co., 
Sheridan, A. L. Klees, president, $50,000 
to build 38 miles of line, 118 consumers 
in Sheridan and Johnson counties. 
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SEARCHLIGHT SECTION 


(Classified Advertising) 


ewriguness “OPPORTUNITIES : ifr tsa 


UNDISPLAYED 


10 Cents A WorD. MINIMUM CHARGE $2.00 

Positions Wanted (full or part time salaried em- 
ployment only), % the above rates payable in 
advance. 

Bor Numbers—Care of publication New York, Chi- 
eago or San Francisco offices count as 10 words. 

Discount of 10% if full payment is made in 
advance for 4 consecutive insertions. 


RATES—— 


DISPLAYED 

Individual Spaces with border rules for prominent 
display of advertisements. 

The advertising rate is $6.50 per inch for all 
advertising appearing on other than a contract 
basis. Contract rates quoted on request. 

An advertising inch is measured %” vertically on 
one column, 3 columns—30 inches—to a page. 


NEW ADVERTISEMENTS received by 10 A. M. Monday will appear in Saturday’s 
issue, subject to limitations of space available. 


EMPLOYMENT SERVICE 
SALARIED POSITIONS, $2,500 to $25,000. 


This thoroughly organized advertising serv- | 


ice of 380 years’ recognized standing and 
reputation carries on preliminary negotiations 
for positions of the calibre indicated above, 
through a procedure individualized to each 
client’s personal requirements. Several weeks 
are required to negotiate and each individual 
must finance the moderate cost of his own 
campaign. Retaining fee protected by a refund 
provision as stipulated in our agreement. 
Identity is covered and, if employed, present 
position protected. If your salary has been 
$2,500 or more, send only name and address 
for details. R. W. Bixby, Inc., 262 Delward 
Bidg.. Buffalo, N. Y. 
EXECUTIVES AND TECHNICAL MEN. Con- 
tact employers for positions through our 
confidential and effective methods. We nego- 
tiate preliminary overtures. Established 24 
years. Inquiries invited. H. H. Harrison, Di- 
rector, The National Business Bourse, 20 West 
Jackson Blivd., Chicago. 


Bids: About November 1. 


Lagoon of Nations 
Lagoon of Nations 


Lagoon of Nations 
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THE NEW YORK WORLD'S FAIR 1940, INC. 


WILL ISSUE ON ABOUT OCTOBER 19 THE 
SPECIFICATIONS FOR 


Demolition, salvage and removal of 
hydraulic, electric, gas and 
other mechanical equipment 


Used in the many miscellaneous fountains and to 
produce the Lagoon of Nations water spectacle. 


BIDS WILL BE TAKEN FOR FIVE DIFFERENT 
LOTS OF THIS EQUIPMENT CONSISTING 
OF:— 


Lot No. 1—Sound System at Lagoon of Nations 
Lot No. 2—Complete lighting effects System at 


Lot No. 3—Pumps and Control Panels only at 


Lot No. 4—Miscellaneous piping, valves, etc. at 


Lot No. 5—Miscellaneous Complete Fountain 
equipment throughout the site 
Bids will be received about November I, 


INTERESTED PARTIES SHOULD ADDRESS THEIR INQUIRIES TO 
MAXWELL B. HARVEY, DIRECTOR OF OPERATIONS 


NEW YORK WORLD’S FAIR 1940, INC. 


NEW YORK CITY 


POSITIONS WANTED 


(See also “Selling Opportunity Wanted’’ ) 





ELECTRICAL ENGINEER—Seven years util- 

ity experience. Engineer in charge sub- 
station design and field construction; also lay- 
out of power plant electrical equipment. Sales 
experience. Desires position with utility, manu- 
facturer or sales engineering. PW-809, Elec- 
trical World, 520 N. Michigan Ave., Chicago, 
Ill. 


$200,000 INCREASE IN REVENUE in the last 

twelve months by preventing fraud. How 
much is your company losing? American, now 
employed as superintendent of fraud preven- 
tion, meter and service work, desires a fresh 
field. Speaks English, Spanish, and Portuguese. 
PW-810, Electrical World, 330 W. 42nd St., 
New York, N. Y. 


(Continued on opposite page) 
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ELECTRICAL 


WORLD @ October 19, 1948 





